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EXECUTIVE SUMMARY

The Solutia John F. Queeny Plant is located two miles south of downtown St. Louis, Missouri, at
201 Russell Boulevard. The Solutia Queeny Plant began operations in 1902 as Monsanto. The
plant operated from 1902 until 2005. The Queeny plant occupies approximately 63 acres of
industrial land in a floodplain located on the west side of the Mississippi River.

Historically, Monsanto produced the herbicide Lasso in the former portion of the plant known as
the Acetanilides Production Area. Since the plant’s inception in 1902, over 200 products have
been produced in over 800 different forms, including chemicals, food additives, and drugs.
During the 1960s, the plant expanded to cover 72 acres and employed 1900 full time personnel.
By the 1970s, production activities and the number of buildings at the site began to decrease.

In 1997, Monsanto spun-off Solutia. Pharmacia has since purchased Monsanto and spun- off the
“new” Monsanto as a separate Agriculture Division.

Historically, Solutia had a Resource Conservation and Recovery Act (RCRA) Hazardous Waste
Management Permit for the storage of hazardous waste in a storage pad area and for the
treatment of hazardous waste in an incinerator. Both permitted, RCRA-regulated units were
closed in 1994. Solutia identified eight Solid Waste Management Units (SWMUSs) and two
Areas of Concern (AOCs) that may have contributed to subsurface contamination at the Queeny
Facility. Of these, four SWMUs were carried forward and included in the Administrative Order
on Consent between the U.S. Environmental Protection Agency (EPA) and Environmental
Operations, Incorporated, and are currently being addressed by interim measures.

The primary objective of an Operation and Maintenance (O&M) Inspection Report is to evaluate
the methodology, procedures, analytical results, and documentation of the groundwater
monitoring program implemented by Solutia at the J. F. Queeny Plant in St. Louis, Missouri.

This O&M Report was prepared as part of Missouri’s authorization to administer portions of the
federal RCRA. This report evaluates the technical and regulatory adequacy of the Facility’s
groundwater monitoring program with respect to the regulatory requirements of 40 CFR Part 265
Subpart F. As a result of this evaluation, the Missouri Department of Natural Resources
(Department) has determined the following:

1. A Baseline Groundwater Monitoring Plan, the ’s Sampling and Analysis Plan (SAP), was
received by the Department on October 8, 2010. A review of this document identified
some issues that should be addressed by submitting replacement pages.

2. The procedures and techniques being used by the sampling personnel for well purging,
sample collection, and for the handling and preservation of the samples were
appropriately performed. This O&M Report identified a few procedural issues that the
Facility should review and modify in future sampling events.




Maintenance and/or repair is needed for some of the monitoring wells and should be
completed if they have not already been addressed. The majority of the groundwater
monitoring wells at the site appear to be structurally sound and capable of yielding
reliable samples.

Accurate potentiometric surface and total well depth measurements are being obtained by
the Facility’s field personnel during the annual and semiannual sampling events.

There was greater than an order of magnitude of difference between the volatile organic
compound (VOC) analytical results obtained by the Facility and those obtained by the
Environmental Services Program (ESP). The data has some qualifiers (such as dilution,
estimation because outside of calibration range and estimation because outside of quality
control limits) that could explain some of the differences. Also, differences in analytical
methods could account for some of the differences. A comparison to historic data
indicated that analytical data collected by the ESP was higher than historic analytical data
(2005 O&M) and that the Facility’s analytical data was lower than historical analytical
data. The Facility may want to reevaluate the analytical results for the constituents with
significant differences and the quality assurance/quality control (QA/QC) data from their
contract laboratory for the September 6, 2011, sampling event to determine if a specific
reason and/or cause of these significant differences can be found.
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Table 1: List of Acronyms Used in this Report

Acronym Definition of Term

AOC Areas of Concern

APA Acetanilides Production Area

MGS Missouri Geological Survey

cm/s Centimeters per second
euyds | Cubi e —
DCE Dichloroethene

Department Missouri Department of Natural Resources
EPA U.S. Environmental Protection Agency
ESP Environmental Services Program
FBCSA Former Bulk Chemical Storage Area
bgs Below ground surface

ft/day Feet per day

ft Feet

ft/ft Feet per feet

gpm Gallons per minute

HASP Health and Safety Plan

HWP Hazardous Waste Program

IMWP Interim Measures Work Plan

LNAPL Light Non-Aqueous Phase Liquids
MCLs Maximum Contaminant Levels

ml Milliliter

MNA Monitored Natural Attenuation

O&M Operation and Maintenance

Order Adminstrative Order on Consent

ORP Oxidation-Reduction Potential

PCB Polychlorinated biphenol

PCE Tetrachloroetheylene

PDBs Passive Diffusion Bag Samplers
QA/QC Quality Assurance/Quality Control
RCRA Resource Conservation and Recovery Act
RFI RCRA Investigation

SAP Sampling and Analysis Plan

SVOCs Semivolatile Organic Compounds
SWMU Solid Waste Management Unit

TOC total organic carbon

TOX Total Organic Halides

TSCA Toxic Substances Control Act

VOA Volatile Organic Analysis

vVOoC Volatile Organic Compound




1.0 INTRODUCTION

1.1 Objectives and Scope

The State of Missouri’s RCRA program authorization is, in part, contingent upon periodically
preparing a review of groundwater monitoring systems and programs at RCRA hazardous waste

-~ treatment; storage; and-disposal (TSD) facilities. One of these evaluations of groundwater

monitoring systems is called a RCRA O&M Inspection.

The primary objective of an O&M is to evaluate the technical and regulatory adequacy of the
groundwater monitoring program implemented by a as compared with the groundwater
monitoring requirements contained in the applicable RCRA regulations. The applicable RCRA
regulations are 40 CFR Part 264 Subpart F for Permitted facilities and 40 CFR Part 265
Subpart F for Interim Status facilities. Each of these RCRA Sections have also been
incorporated by reference into and modified by State of Missouri regulations.

The O&M evaluation concentrates on the Facility’s ability to operate and maintain the existing
groundwater monitoring system and the Facility’s proficiency in collecting representative
groundwater samples from the monitoring system. The O&Ms are accomplished using a two-
step process. The first step is to review the various documents submitted to the Department’s

Hazardous Waste Program (HWP) by the Facility including:

1. Any monitoring requirements contained in an applicable Missouri Hazardous Waste
Management Permit, applicable Corrective Action Order on Consent, Corrective
Measures Implementation Plan, Groundwater Monitoring Plans, etc., and whether the
is in compliance with these monitoring requirements.

2. Any activities relating to the groundwater monitoring system, inspections, or
enforcement actions occurring at the during the period covered by the O&M Report
and to identify any subsequent issues or potential concerns with the operation and/or
maintenance of the groundwater monitoring program.

3. Whether the ’s SAP is sufficient per the RCRA requirements and whether the sampling
personnel are following this SAP in practice.

The second step in the O&M process is to perform an on-site inspection to:

1. Visually assess the structural integrity of the existing groundwater monitoring wells at
the Facility.

2.  Determine if the owner/operator’s sampling devices are in proper working order and
whether the sampling procedures are adequate with respect to obtaining representative

groundwater samples for analysis.

3. Evaluate whether individual monitoring wells and piezometers are yielding reliable
groundwater samples and groundwater elevation data.



The Department’s HWP is responsible for the preparation of a report based on the results of the
O&M. To accomplish the O&M objectives, evaluations of the following are completed:

Field measurements of water quality parameters.
Piezometric measurement techniques.

The SAP included in the ’s current quality assurance project plan (QAPP).
Well and equipment maintenance activities and condition.
The split sampling results.

1.
2.
3
4.  The quality control and preservation procedures used for groundwater samples.
3.
6.
7.

At this time there are no Semiannual or Annual Groundwater Reports for this site to evaluate.
These reports will be reviewed in future O&Ms. This year the Department is tasked with
preparing an O&M Inspection Report for the Solutia J.F. Queeny Plant south of downtown

St. Louis, Missouri. There are eight SWMUSs and two AOCs that may have contributed to
subsurface contamination at the Queeny Facility. Of these, four SWMUs were carried forward
and included in the Administrative Order on Consent between the EPA and Environmental
Operations, Incorporated, and are currently being addressed by interim measures. These RCRA
regulated units are subject to the applicable interim status groundwater monitoring requirements
contained in 40 CFR Part 265 Subpart F.

This O&M Report evaluates the adequacy of the groundwater monitoring system and monitoring
wells at the site as specified in the above Objectives and Scope discussion. The sampling
routines used at the site were observed by Pamilyn Hackler and Ken Hannon of the Department’s
ESP on September 6, 2011, as part of an inspection that coincided with a regularly-scheduled
groundwater sampling event. Physical examination of the groundwater monitoring system at the
site was completed by Brenna McDonald of the Department’s Missouri Geological Survey
(MGS) on August 29, 2011. John Truesdale from Environmental Operations, Incorporated, was
responsible for conducting the actual groundwater monitoring activities.

1.2 Information Sources

The following site-specific documents were reviewed in the evaluation of the Facility’s current
groundwater monitoring program.

1. The most recent O&M Inspection Reports prepared for Solutia, Incorporated, dated
December 6, 2005.

2. The Environmental Operations, Incorporated, Baseline Groundwater Monitoring Plan
dated October 6, 2010.

3. The O&M Inspection Report for Environmental Operations, Incorporated, as prepared
by the Department’s MGS on the inspection of the monitoring well network at the site,
dated August 29, 2011.

4. The RCRA O&M Sampling Audit Report as prepared by the Department’s ESP, dated
September 6, 2011.




Additional secondary sources of information, such as local and regional geologic and hydrologic
studies and the EPA guidance documents, were also consulted in preparing this report. These
information sources are detailed in the References Section of this report.

A chronology of the regulatory compliance history relevant to groundwater monitoring,
corrective action, and site/waste characterization at the Solutia Queeny Plant since the O&M
conducted in December 2005 is provided as Appendix A of this report. A complete list of
correspondence among Solutia, EPA, and the Department can be found in the agencies’ RCRA

files for Solutia.

2.0 SITE DESCRIPTION AND BACKGROUND

2.1 Location and Description

The former Solutia Queeny Plant is located two miles south of downtown St. Louis, Missouri, at
201 Russell Boulevard. The Facility is located on the west bank of the Mississippi River at
River Mile 178 (URS, 2002). The legal description of the is the N %, NE V4, SE%, Section 26,
T.45N, R.7E, and S %%, SE %, NE Y, Section 26, T.45N, and R.7E in the Cahokia Quadrangle in
St. Louis, Missouri. The Facility occupied roughly 63 acres; of this, approximately 58 acres are
contiguous and were used for manufacturing. The remaining 4.6 acres, located south of the main
property, comprise the former Bulk Chemical Storage Area and the former Coal Storage Yard.
The entire complex is covered either by concrete, asphalt, or crushed stone. An eight-foot tall
fence surrounds all Solutia properties with only locked gates for access. Location and site maps

are located in Appendix B of this report.

A U.S. Army Corps of Engineers flood wall is located east of the property and protects the from
floodwater. According to the Federal Emergency Management Agency (FEMA) the Facility is
not located within the 100-year flood plain (URS, 2002). A Union Pacific Railroad switchyard is
also located east of the Facility. Numerous commercial and industrial businesses border the
Solutia property. A map showing surrounding property is included in Appendix B of this report.

The Queeny Plant was founded in 1901 under the name Monsanto Chemical Works. In 1933
Monsanto Chemical Works changed its name to Monsanto Chemical Company. The company
underwent another renaming in 1964 and became the Monsanto Company. Solutia,
Incorporated, was formed from a spin-off of the chemicals business of the Monsanto Company
on September 1, 1997. Pharmacia has since purchased Monsanto and spun-off the “new”
Monsanto as a separate Agriculture Division. Manufacturing operations at the Queeny Plant shut
down in the spring of 2005. SWH Investments purchased the Queeny Plant and assumed the
environmental obligations for the property effective June 13, 2008. Environmental Operations,
Incorporated, in affiliation with SWH Investments I, is assuming the responsibilities for the
environmental obligations for the Queeny Plant in order to prepare the property for
redevelopment for light industrial and commercial use. Environmental Operations, Incorporated
and the EPA entered into a Corrective Action Order on Consent on September 30, 2009. The
AOC is the regulatory mechanism requiring performance of interim measures and
implementation of a final remedy at the Facility.



The was established on six acres at its current location in 1901 with the chemical manufacturing
of saccharin. Since its inception, the Queeny Plant has manufactured over 200 products using
over 800 raw materials. The major products have included but are not limited to: process
chemicals such as maleic anhydride, fumaric acid, toluene sulfonic acid, and paranitrophenetole;
plasticizers such as phthlate esters and toluene sulfonamides; synthetic functional fluids such as
Pydrauls™, Skydrols™, coolanols, food, and fine chemicals such as salicylic acid, aspirin,

methyl salicylate, benzoic acid, and ethavan; and agricultural chemicals-such-as Lasso™

(i.e., acetanilides or alachlor).

The Queeny Plant has evolved with time. During the 1960s the went through several
expansions. The acreage of the at its peak was approximately 76 acres with over 1900
employees. By the 1970s, production activities and the number of buildings at the site began to
decrease due to a series of sales and consolidations. In 1989 the analgesics business and a nine
acre parcel of land was sold to Rhone Polenc (now Rhodia). In December of 1990, production of
Lasso™ was halted. In early 1991 trichlorocarbanilide production ceased. In 1993 the maleic
anhydride business was sold to Huntsman Specialty Chemicals. In 1995 the manufacture of
paranitrophenol ended. In 2005 the Rhodia property was sold to Ted Ahrems. A special
warranty deed was placed on this property restricting the property use to non-residential,
prohibiting the use of groundwater, and providing easements to the property of the proposed

corrective action.

Prior to the shutdown and dismantling of the (spring 2005) the Queeny Plant produced four
major products and had 95 employees. The ran batch chemical processes to produce, blend,
package, and repack organic chemical products. Products included: L-aspartic acid and a
nonessential amino acid used in artificial sweeteners, was produced in the YY Building;
Skydrol™ fire resistant hydraulic fluids used in the airline industry were blended and repackaged
in the VV Building; maleic anhydride briquettes produced by Huntsman Corporation; and
Duralink™, a high temperature stabilizer used in the manufacture of rubber tires by the Flexsys
joint venture in the PA building (URS, 2002).

As part of its ongoing efforts to control and remediate hazardous substances from the
Facility, Solutia removed all underground storage tanks from service. Solutia also

removed all polychlorinated biphenyl (PCB) sources, implemented a groundwater protection
plan and dismantled all idle facilities.




2.2 Regulated Unit Description and Monitoring Status

The Queeny Plant contained eight SWMUSs and two AOCs that have been addressed in the
corrective action program and all but four have been assessed as requiring No Further Action per
EPA’s Resource Conservation and Recovery Act Facility Investigation (RFI) responses. These
four sites are: the VV Building area, the former FF Building Area, the former Acetanilides
Production Area, and the former Bulk Chemical Storage Area. Of these four SWMUs, three of

Production Area, and the former Bulk Chemical Storage Area.

VYV Building Area. VV Building area served as the production area known as “Central Drumming.”
The building has been removed, with the floor slab currently in place. The area encompassed
approximately 150 feet (ft) by 225 ft. Activities at this location involved the unloading and bulk
storage of a wide variety of liquid materials and the repackaging of these materials or a blend of
these materials into smaller quantities (i.e., quarts, gallons, 5-gallon, and 55-gallon containers). The
identified SWMU area associated with VV Building involves a railcar unloading area where
Aroclhors (i.e., PCBs) were unloaded and pumped into storage prior to repackaging for shipment.
This area is primarily paved, with some of the area being covered with gravel and a rail spur. The
primary constituents of concern in this area are PCBs in soil.

In 1993 Monsanto replaced a section of track along the eastern side of the VV Building. In the
routine testing of soil for appropriate disposal, the soil was found to contain from 15 to 150
mg/kg PCB. Approximately 40 cubic yards (cu yds) of soil were removed and transported to a
toxic substances control act (TSCA) approved landfill for disposal. In 2004 repairs were made to
a water line in the northern portion of this area. The excavated soils were found to contain
PCBs. Approximately 150 cu yds of excavated soil were removed and transported to a TSCA-
approved landfill for disposal. After water line repairs were made, the excavation was backfilled
with clean fill and the surface repaved with concrete. Subsequent sampling has indicated soil
impacted with PCBs remains at this SWMU. Additional PCB contaminated soil was removed at
the VV Building as part of the interim measures required under the AOC. During the interim
measures a total of 2500 tons of PCB contaminated soil was removed from the VV Building
Area: 1000 tons from the southern portion and 1500 tons from the northern portion.

Former FF Building Area. The area associated with the FF Building that constitutes the
SWMU includes the footprint of the former building (an area of approximately 150 ft by 75 ft)
and the surrounding area including a former underground storage tank. The ground covering in
this area is asphalt, crushed, and compacted stone. This area is currently not used and no
buildings are located in the area.

The FF Building was a production unit used for the manufacture of trichlorocarbanilide, a
bacteriostat used in body soap. Production of TCC began at the Queeny Plant in 1951 and in
early 1991 operations ceased and the was dismantled. One of the raw materials used in the
production of trichlorocarbanilide was tetrachloroethane (PCE), which was stored in an
underground storage tank that has since been removed. PCE was recovered during several
months (in 1987) of operating four recovery wells (REC-I through REC-4) which were
constructed with screened intervals penetrating the top of the bedrock. The light non-aqueous

_them require groundwater monitoring, the former FF Building Area, the former Acetanilides



phase liquid (LNAPL), comprised mostly of toluene, was also found beneath an area north of the
former FF Building. The LNAPL covered a relatively small area surrounding monitoring well

LPZ-4.

Interim measures include injection of RegenOx™ and ORC Advanced™ at 17 locations at
depths of 7 to 17 ft below ground surface (bgs). RegenOX™ and ORC Advanced™ along with

include continued groundwater monitoring and one to two additional rounds of injection
activities.

Former Acetanilides Production Area (APA). The APA produced acetanilides or Alachlor
also referred to as Lasso™, and it is located in the south-central portion of the Queeny Plant.
The estimated size of this manufacturing block is 300 ft by 450 ft. This production area began
operations in 1966, as a multi-product . The Lasso™ operations ceased in 1991. The ground
covering in this area consists of buildings, asphalt, concrete foundations of former aboveground
storage tanks (ASTs), and railroad ballast near the railroad spur.

Based on subsurface investigation conducted in this area, several constituents used in the Lasso
production (notably chlorobenzene and alachlor) were found to have leaked into the subsurface.
Previous groundwater impacts identified through groundwater analyses also indicated that
chlorobenzene and alachor were at soluble limits. Thus, potential source areas for LNAPL and
residual LNAPL material that remain in the subsurface and contribute to groundwater impacts.

Interim measures include injection of RegenOx™ and ORC Advanced™ at 30 locations at
approximately 5 ft above bedrock. Fourteen additional locations received ORC Asvance™ only.
Additional interim measures will include continued groundwater monitoring and one to two
additional rounds of injection activities.

Former Bulk Chemical Storage Area (FBCSA). The FBCSA approximates a parallelogram
shaped parcel of land approximately 285 ft by 300 ft, or approximately 1.94 acres. The FBCSA
is located outside of the main property and site security fence, but is enclosed by a locked
security fence. It was purchased by Monsanto in 1968 from Clark Oil Company and included
two 500,000 gallon ASTs and two 300,000 gallon ASTs that were used by Clark for fuel storage.

After the 1968 purchase, raw materials used at the Queeny Plant were unloaded from a barge
terminal, located on the west bank of the Mississippi River, and pumped into these tanks for
storage. Materials stored at the terminal by Monsanto and others included: petroleum products,
alkyl benzenes, blends of alkyl benzenes (Purex A-220 and Canadian A-221), Saniticizer 154
plasticizer (p-t-butylphenyl diphenyl phosphate), monochlorobenzene, ortho-nitrochlorobenzene,
sodium hydroxide, and potassium hydroxide. The use of this area was discontinued in 1987 and
the tanks were removed. This area has at times been leased to other companies as open space

storage.




The ground covering in this area is asphalt, crushed, compacted stone, and sparse volunteer
vegetation. Based on previous investigations, a variety of constituents appear to have leaked into
the subsurface from tanks or pipes leading into and out of the tanks. Specific investigations were
undertaken to identify the extent of soil impacts and the extent of LNAPL and residual LNAPL
materials. Based on these investigations, there are several areas where LNAPL has been
observed. A sample of LNAPL from former piezometer FBSCA-PZ-5 indicates that the LNAPL

is composed primarily of chlorobenzene, benzene, and ethylbenzene.

Interim measures include injection of RegenOx™ and ORC Advanced™ at 55 locations at
depths of 5 to 45 ft bgs. Additional interim measures will include continued groundwater
monitoring and one to two additional rounds of injection activities.

2.3 Description of Monitoring Well Systems

The current network of groundwater monitoring wells at Solutia was constructed during
numerous phases of groundwater investigations. Twenty-eight groundwater monitoring wells
were installed as part of preliminary investigations in 1983 and 1984. Thirteen monitoring wells
and four dense non-aqueous phase liquid (DNAPL) recovery wells were installed in 1988 as part
of the Building FF, Acetanilides Production Area, and Coal Storage Yard investigations. The
Phase I RFI investigation in 1992 resulted in the installation of five groundwater monitoring
wells, one 8-inch diameter test well, and a 4-inch diameter observation well. In the summer of
2000, Solutia completed an additional 13 monitoring wells as part of the RFI Data Gap
Investigation. Solutia has reported that 16 of the wells have been closed, though no
abandonment information has been documented. Additionally, Wells GM-4 and GM-5 have
been paved over and “lost.” Environmental Operations, Incorporated, installed an additional
nine monitoring wells: Groundwater monitoring wells MW-32A, MW-33, MW-39A, and
MW-39B were installed in August 2011; and groundwater monitoring wells MW-36A,
MW-36B, MW-38A, and MW-38B were installed in March 2012.

The planned baseline groundwater monitoring network of 47 wells includes background wells,
source area wells, and down-gradient wells within and along the plume boundaries. The
groundwater wells monitor three different units: the fill and Silty Clay Unit, the Sand Unit, and
the Bedrock Unit in three SWMU .

In the former FF Building Area monitoring wells MW-2B and MW-39A are background wells
for the Fill and Silty Clay Unit. Monitoring wells MW-3, LPZ-2, LPZ-4, and LPZ-5 are source
area wells within the Fill and Silty Clay Unit. MW-28A, MW-30A, MW-36A, and MW-38A are

down-gradient wells in the Fill and Silty Clay Unit.

The Sand Unit at the former FF Building Area has MW-2A and MW-39B as background wells;
REC-1 and REC-4 as source area wells; and MW-28B, MW-30B, MW-36B, and MW-38B as

down-gradient wells.

The bedrock wells at the former FF Building are source area wells OBW-1 and OBW-2 and
down-gradient well OBW-3.



In the FBCSA, HW-2 is a background well; VW-1, VW-2, MW-24A, MW-25A, and FBCSA
MW-5 are source area wells; and MW-32A and MW-33A are down-gradient wells in the Fill and

Silty Clay Unit.

The Sand Unit of the FBCSA has HW-1 as a background well; MW-2, MW-24B, and MW-25B
as source area wells; and MW-31B, MW-32B, MW-33B, and MW-34B as down-gradient wells.

~In the former APA, MW-15 is the background and down-gradient well; GM-1 and GM-2 are
source area wells; and MW-4, MW-5, MW-9, MW-11A, MW-13, MW-19, and MW-23 are
down-gradient wells in the Fill and Silty Clay Unit.

3.0 ENVIRONMENTAL SETTING

3.1  Regional Characterization

3.1.1 Regional Geology

The State of Missouri north of the Missouri River lies in the physiographic province classified as
the Central Lowlands. The Ozark Plateau province lies south of the river, such that the city of
St. Louis is geographically situated on the northeastern edge of the Ozark Plateau. St. Louis is
situated on a monoclinal structure that is dipping to the northeast. This structure has additional
associated features, including anticlines, synclines, and at least one fault. The St. Louis Fault is
the nearest bedrock structure and is located 1.5 miles to the west. This vertical fault strikes

N. 5°E. and has a net offset of 10 ft. The Solutia site is on the down-thrown side.

Additional structural features include the Cheltenham Syncline, Eureka-House Springs Anticline,
and the Dupo-Waterloo Anticline. The axis of the Dupo Aaticline lies 2 miles east of the Solutia
site. The Dupo Anticline strikes north-northwest and has a gentle slope on the east side and a
steeper slope on the west side. This anticline has a history of natural gas production as well as a

small amount of oil.

Mature karst topography has developed behind the bluffs on the major rivers where carbonates
make up the bedrock just below the surface. Coalescing sinkhole fields, loosing streams, and an
extensive cave network are all present in upland areas where the bedrock is composed of soluble
Mississippian limestone. Karst features are not as prevalent beneath areas covered with
relatively insoluble Pennsylvanian-age shale and clay. The nearest notable karst feature to the
Solutia site is a sinkhole in Lafayette Park located approximately 1.25 miles west-northwest of
the site. Other sinkholes may be closer to the site, but their presence has been obscured by

development.

3.1.2. Regional Stratigraphy

Surficial materials in the St. Louis area consist of fill, alluvial deposits, and glacial materials.
The glacial materials are expressed astill consisting of silt and clay with some gravel that tend to
be very stiff. These materials may possibly be derived from loess or glacial lake deposits. The
recognizable glacial materials generally occur along the Missouri, Mississippi, and Meramec
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Rivers. Most of the surface soils in southern and southwestern portions of the St. Louis area are
formed from limestone residuum or from the loess.

The following is a description of the bedrock stfatigraphy in the St. Louis Area as described in
the book “The Stratigraphic Succession in Missouri” (1961), the Comprehensive Groundwater
Monitoring Evaluation, Solutia —Queen , St. Louis Missouri (DNR, 2001), and RFI Data Gap

Investigation Report (URS, 2002).

The St. Louis Limestone formation of the Paleozoic Era, Mississippian System Meramecian
Series is the first competent bedrock below the site (approximately 90 ft thick). It is a very hard
light yellow to grayish rock, mostly pure carbonate but may contain some gray, breccia beds, and
dolomite pseudo-concretions. The Salem formation underlies the St. Louis limestone. The
Salem formation (approximately140 ft thick) is a white to blue-gray, argillaceous, locally oolitic,
and cross-bedded limestone. A distinctive “bulls-eye” chert nodule zone occurs near the top of
the Salem formation and indicates the approximate contact with the St. Louis limestone. The
Warsaw formation underlies the Salem formation. The Warsaw formation (approximately 110 ft
thick) is buff to gray, argillaceous limestone interbedded with green calcareous shale.

The Burlington-Keokuk Limestone Undifferentiated Formation is the uppermost formation of the
Mississippian System Osagean Series and is conformably overlain by the Warsaw formation of
the Meramecian Series. The Burlington-Keokuk Limestone Undifferentiated Formation
(approximately155 ft thick) is coarse grained, white to brownish-gray, cherty, crinoidal, massive
limestone. The Fern Glen Formation underlies the Burlington-Keokuk Limestone
Undifferentiated Formation. The Fern Glen Formation (approximately 60 ft thick) is a gray-
green to red, fossiliferous, thickly bedded limestone with the upper portion of the formation
being cherty. A thin red shale marks the bottom of the Fern Glen Formation. The
undifferentiated Chouteau Group of the Kinderhookian Series underlies the Fern Glen Formation
and forms the basal unit of the Mississippian System. The Chouteau Group (approximately 40 ft
thick) is made up of discontinuous limestone and rests unconformably on top of the Devonian

System.

The Devonian System is represented by the thin presence of the Grassy Creek Shale. The Grassy
Creek Shale (3 to 20 ft) is a gray-black, fissile, carbonaceous shale. The Grassy Creek Shale
rests unconformably on the undifferentiated Silurian dolomite. The Silurian dolomite (40 to 120
ft thick) is silty and contains some small amounts of chert.

The Silurian dolomite rests unconformably on the Ordovician-age Maquoketa Shale. The

Magquoketa Shale (approximately 140 ft thick) is a blue-gray, often calcareous, platy shale.
Below the Maquoketa Shale are over 2500 ft of Cambrian and Ordovician-aged limestone,
dolomite and sandstone that comprise the Ozark Aquifer. The Maquoketa Shale forms an

important upper confining unit for the underlying Ozark Aquifer.



3.1.3. Regional Hvdrology

Regionally, groundwater in St. Louis City flows from west to east towards the Mississippi River.
The quantity of groundwater available for production in St. Louis City varies with depth and
location. Large amounts of fresh water are stored in the bedrock and alluvium, although the
alluvial aquifers are generally more productive than the bedrock aquifers. Alluvial wells can
produce water up to a rate of 1000 gallons per minute (gpm).- Shallow bedreck-wells; with——

completion depths less than 300 ft, generally yield 10 to 15 gpm. However, deeper bedrock
wells with completion depth deeper than 500 ft bgs can produce between 50 to 465 gpm.

Groundwater quality also varies greatly with depth and location. Shallow groundwater from
wells completed in Pennsylvanian-age bedrock generally has a higher content of dissolved solids
than groundwater from wells completed in alluvium or the deeper Mississippian, Ordovician, and
Cambrian bedrock. All shallow sources of groundwater are subject to surface and near-surface
contaminant sources due to the presence of sinkholes, fractures, and enlarged bedding planes that
allow surface water to enter the shallow aquifers.

Based on a review of the region on behalf of the EPA in 1989, it was determined that no drinking
water supply wells exist within a one-mile radius of the Queeny Plant. Solutia’s water supply
comes from the City of St. Louis, whose source is the nearby Mississippi River. There are two
city water supply intakes near Solutia; one 1.5 miles upstream to the north and another 5 miles
upstream to the north. The nearest downstream water intake is 68 miles to the south in Chester,

Illinois.

3.2 Site Characterization

The site area is considered to be part of the Mississippi River floodplain. A significant amount
of development has occurred over the past 200 years and the associated filling activities have
raised the ground surface elevation and extended it eastward. This increased ground surface
elevation and area, combined with the floodwall, which is immediately east of the property, has
shifted the eastern edge of the flood plain east of the site (URS, 2002). The surficial fill material
consists mainly of clay, silt, sand, and debris. Underlying the surficial fill are glacial, alluvial,
and colluvial deposits. The glacial material generally consists of gravel, sand, and silt, which are
very dense to hard, originating as colluvial-fluvial materials deposited by melt-waters. The
alluvial and colluvial deposits consist of interbedded sand, silt, and clay that were laid down on
top of the glacial deposits by the current Mississippi River. Colluvial deposits were deposited
concurrently with alluvial deposition at the flood plain margin. The general grain-size of
alluvial-colluvial deposits above the bedrock becomes coarser with depth, from clay to sand.
Four stratigraphic units have been identified beneath the Facility: fill, silt and silty clay, sand,

and bedrock.
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3.2.1. Surface Materials

Fill is the most extensive and continuous overburden unit, with thickness ranging from 2 to

32 ft in the northern portions of the site. The fill material is comprised of both native

alluvial soils and non-native debris such as ash, cinders, bricks, glass, pottery,

construction debris, coal fines, and gravel. In the former Lasso production area, the fill

was noted to contain chat. In the quarry area, the mined rock has been replaced with over

—--100-ft of fill material.- The-quarry-walls-are-thoughtto be nearly vertical-extending up - ——————nmme
100 ft to an elevation of 400 ft above mean sea level (AMSL). Fill in the former coal yard is

overlain with 2 ft of a coal layer.

Below the fill, across most of the site, is a relatively lower permeability fine-grained alluvial silt
and clay unit with some areas of clayey silt and interbedded sand seams. The silty clay is absent
in some areas across the site, predominately in the former Quarry Area where the overburden
was removed during the quarrying of the underlying limestone. The silty clay is generally a
mixed gray to brown to yellow in color. The thickness ranges from 4 to 10 ft thick at the
bedrock high and can be 30 ft or greater in the northern and southern portions of the site. The
sand seams are usually water saturated and generally appear to be physically and hydraulically
isolated.

In the northern and southern portions of the site a sand unit underlies the silty clay and extends to
bedrock. The sand is absent in the central portion of the site where a bedrock high exists. On the
bedrock high, the silty clay directly overlies the bedrock. The sand unit in the northern portion
of the site consists of a light brown to grayish brown, moist to wet, fine- to medium-grained
sand. This sand unit varies in thickness between 50 and 60 ft before it thins to the south,
southwest, and southeast towards the bedrock high in the middle of the site. Sand in the southern
portion of the site, near the coal storage yard and bulk chemical storage area, is an olive gray,
brown, or tan, moist fine-grained sand unit that grades downward to a more coarse-grained sand.
This sand unit varies in thickness from 22 ft to 53 ft.

3.2.2. Bedrock Formations

The upper bedrock identified at the Solutia site is a limestone from the St. Louis Formation of
the Meramecian Series. The limestone is described in boring logs from the as finely to coarsely
crystalline, fractured, and weathered. Fractures may be filled with clay or secondary

mineralization.

The bedrock surface is uneven with a topographic high near the center of the site and lows in the
north and south. The bedrock surface generally slopes to the east towards the Mississippi River.
The northern bedrock low near monitoring well MW-2 may reflect a former erosional stream
channel. In the area of the bedrock high the shallowest depth to bedrock is less than 10 ft. Away
from the bedrock high, the depth to bedrock is as much as 91 bgs. In the southeastern portion of
the site, a former limestone quarry extended to over 100 bgs. The quarry has since been filled.
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3.2.3 Site Hydrogeology

Groundwater at Solutia is encountered within three major water bearing zones: fill and silty
clay, sand, and bedrock. Local groundwater flow and direction at Solutia is influenced by the
bedrock high noted in the central portion of the site. The shallow groundwater in this area
generally flows radially away from the bedrock high and then turns back east toward the river

lenses encountered in the silty clay, however, there are some zones of granular material in the fill
that yield water. The sand unit represents the major groundwater migration pathway due to its
hydraulic properties (i.e., relatively thick and permeable). Groundwater in the bedrock unit is
believed to generally flow east toward the Mississippi River. The primary flow path is
considered to be through secondary porosity features in the bedrock, which could include
fractures, joints, bedding planes, or solution cavities.

Infiltrating precipitation is expected to migrate downward into the fill and silty clay and further
downward into the sand units. The groundwater in wells screened within the fill and silty
material is typically found at 6 to10 bgs. With the absence of any significant sandy alluvium in
the center of the site, shallow groundwater appears to migrate radially away from the bedrock
high near the former Lasso™ production area prior to migrating more towards the Mississippi
River. Groundwater originating north of the bedrock high appears to migrate towards the
northwest and down into the sand prior to migrating east toward the Mississippi River. In the
southern portion of the , groundwater flow direction appears to be towards the southeast.

Slug tests were performed on various wells and the potential communication between the
groundwater within the fill and silty clay unit and the river was evaluated. These tests which
effectively measure the most permeable material in the screened zone produced hydraulic
conductivity values of 5.1x107 to 1.1x10™" centimeters per second (cm/sec) for the fill and silty
clay. The more permeable granular material in the fill or sandy lenses in the silty clay influence
these higher values. In addition, negative or only minor communication between the
groundwater in the fill and silty clay and the river was identified (OBG, 1999). As such, they do
not represent a significant groundwater migration pathway to the river. At nested well locations,
comparison of the potentiometric surface between wells screened in the fill and silty clay with
those screened in the underlying sand shows a downward vertical gradient. Therefore, the thin
lenses of permeable material in the fill and silty clay unit are isolated and do not exhibit
significant direct communication with the river, but primarily serve as a connective media with

the underlying sand.

Calculated groundwater flow gradients in the fill range from 0.004 feet per foot (ft/ft) to
0.011 ft/ft and calculated velocities ranged from 0.89 to 1.57 feet per day (ft/day). In the silty
clays, the hydraulic gradient was calculated in a range from 0.006 to 0.009 ft/ft. Calculated

velocities ranged from 0.007 to 1.013 ft/day.

The entire thickness of the sand unit is generally confined with depths to water ranging from
approximately 17 ft to 35 ft bgs. The unit is confined by the overlying silty clay. The
groundwater flow direction in the sand is generally east, toward the river. Slug tests and pump
tests conducted at the site produced hydraulic conductivity values of 5.6x10 cm/sec for the sand
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located north of the bedrock high, which is within the anticipated range. In addition, evaluation

of the communication between the sand unit and the river showed a positive relationship between

river stage and groundwater elevation (OBG, 1999). The hydrogeological properties are

believed to be similar in the sand to the north and to the south of the bedrock high. A

comparison of the potentiometric surface in wells screened at different depths in the sand unit

shows very little vertical component, which indicates that flow is generally horizontal. This

indicates that the sand unit is the primary pathway for offsite migration and suggests that if any
——————communication with bedrock exists;it-does-not-induce-a-vertical-gradient within the sand unit.— ——— ———
In the sands, hydraulic gradients ranged from 0.001 to 0.02 ft/ft and velocities from 3.94 to 5.25

ft/day.

Groundwater flow in the bedrock is typically through fracture, joint, bedding plane, and solution
cavity systems and therefore does not have the same characteristics as porous media flow (as in
the sand or silty clay). The flow direction in the bedrock is largely influenced by the orientation
of corresponding fractures, joints, bedding planes, etc., in addition to recharge from or discharge
to the river and the driving head of groundwater. Depth to groundwater in bedrock wells
resembles depths in nearby sand wells, ranging from 10 ft to 33 ft bgs. Closer to the river,
bedrock wells have potentiometric surfaces that are slightly higher than adjacent wells screened

in the sands.

Seven monitoring wells are screened in bedrock, including monitoring wells MW-2R, MW-8R,
MW-13R, MW-21R, OBW-1, OBW-2, and OBW-3. Monitoring wells MW-2R, MW-8R,
OBW-1, and OBW-2 are bedrock wells where the top bedrock is above the local sand unit.
Monitoring wells MW-2R and MW-8R are located along the eastern perimeter of the site and
have associated Wells MW-2B and MW-8B screened in the sand. Comparison of water levels in
these wells show an upward hydraulic gradient. Monitoring wells OBW-1 and OBW-2 do not
have associated wells screened solely in the sand.

Monitoring wells MW-13R, MR-21R, and OBW-3 are located on the bedrock high where the
sand unit is absent. The bedrock in this area is overlain with the fill and silty clay units. Well
MW-13R has an associated shallow well MW-13. Water levels in these wells suggest a
downward gradient. Monitoring well OBW-3 is located near Well MW-9, which is screened in
the fill/silty clay unit. Water levels reported for these two wells suggest a downward hydraulic
gradient. Monitoring well MW-21R is located in the bedrock high and there are no shallow

wells in the vicinity of this well.

These results suggest that flow near the bedrock high area is vertically downward from the fill
and silty clay to bedrock and as the distance away from the bedrock high increases, there is a
reversal in the vertical direction of flow and flow is from bedrock to the sand unit. Horizontal
groundwater flow in the upper limestone bedrock appears to be east-northeast toward the
Mississippi River under an approximate hydraulic gradient of 0.007 ft/ft.
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4.0 OPERATION AND MAINTENANCE INSPECTION

The primary objectives of this section are to determine if:

1. The Facility’s subsurface measurement procedures and groundwater analysis protocols
are capable of yielding reliable, consistent and representatlve hydrologlc and

______contaminant concentration-data. - — — e

2. The Facility’s evaluation of the hydrologic data adequately represents the site
hydrology and if the groundwater monitoring program is capable of detecting the rate
and extent of any contaminant movement at the site.

In order to achieve these objectives, Ms. McDonald of MGS conducted a field inspection of the
monitoring well network for physical condition, observed the well purging activities of the
Environmental Operations, Incorporated, sampling team, and obtained water level measurements
from selected wells on August 29, 2011. This MGS field inspection involved examining the
monitoring wells for physical integrity with regard to surface seals, inner and outer casings, and
general well condition. The water level measurements were collected to compare the static water
levels in two regularly-sampled wells at the site. Mr. Truesdale from Environmental Operations,

Incorporated, was in attendance during the MGS inspection.

In addition to the MGS inspection, a field inspection to observe and assess the sampling
equipment, methods and procedures used by the Facility to collect groundwater samples was
conducted by Ms. Hackler and Mr. Hannon of the ESP on September 6,2011. Mr. Truesdale
from Environmental Operations, Incorporated, was responsible for collecting the groundwater
samples. Five split groundwater samples and one duplicate sample were collected from the site
during this field inspection for analysis by the ESP laboratory and a contract laboratory and for
comparison with the analytical results obtained by the Facility’s laboratory.

4.1 Review of Groundwater Sampling and Analysis Plan

A SAP is written documentation detailing the overall operation of the groundwater monitoring
well system and data collection methods at a site. Each plan should document the procedures
used in collecting groundwater samples from the monitoring wells and in the analysis of these
samples such that these procedures are done in a proper and consistent manner regardless of the
personnel involved. A SAP should be available to field personnel at all times including any
contractors performing groundwater monitoring tasks for the Facility. Field personnel should be
thoroughly familiar with the contents of a site-specific SAP and are responsible for strict
adherence to the procedures specified in the SAP when collecting groundwater samples at a site.

The Department believes a SAP should include an adequate level of detail to accommodate all
issues that might affect the quality of groundwater samples and the proper management of those
samples. The Department also believes a SAP should include sufficient detail to be able to serve
as a complete guide to a new sampling team. The HWP has developed a SAP Worksheet
(Appendix D) that outlines the technical requirements that are typically expected and/or desired
to be included in a good quality SAP.
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The Department received a Baseline Groundwater Monitoring Plan on October 8, 2010, and
referred to a Health and Safety Plan (HASP) that was included in the Interim Measures Work
Plan IMWP). The SAP was reviewed to determine the adequacy of the described sampling
procedures to provide representative samples and to meet other provisions of sampling procedures
toward meeting the regulatory requirements of 40 CFR Part 265 Subpart F. A SAP Worksheet
was prepared based on the 2010 SAP as a part of this O&M Report and a copy of the completed
worksheet can be found in Appendix D.

Review of the Facility’s current SAP determined that the document contains almost everything
the HWP expects in a good quality SAP. However, the review did identify several minor issues,
detailed below. We request that the Facility consider submitting replacement pages to update the
SAP to the current site conditions and sampling procedures.

1. The SAP should be updated to include specific container/cap type for each analytical
method, the volume of each type of sample container, and the maximum parameter-
specific holding time.

2. The laboratory QA/QC should include verification, validation, and reporting of
analytical data (percent recoveries for spiked samples, analytical detection limits, raw
analytical data, and calculations, etc.). ’

3. The SAP should include a HASP. The SAP refers to a Health and Safety Plan as part
of the Interim Measures Work Plan (IMWP). Ideally this information should be located
with the SAP, because it is intended as a guide to those performing groundwater
monitoring. Specific HASP items needed in the SAP as recorded in the SAP
Worksheet include: special sample handling requirements, periodic medical
monitoring for personnel, a field emergency contingency plan, level of required
personal protective equipment, the telephone numbers and location of emergency
facilities, field personnel training requirements/documentation, and physical/chemical

hazards discussion.

4.  The SAP discussion of routine well inspections and maintenance procedures does not
include other procedures for periodically assessing subsurface casing integrity
(i.e. gauge ring, caliper logs, down well video logging) or provisions for
repair/replacement of wells if indicated.

4.2  Physical Integrity Inspection of Monitoring Wells

Ms. McDonald of the Department’s MGS in conjunction Mr. Truesdale from Environmental
Operations, Incorporated, conducted a field inspection of 35 monitoring wells associated with the
groundwater monitoring network at the site on August 29, 2011. Thirty-two of the wells were
above-ground completions with the remaining 3 wells being flush mounted completions. The
following activities were performed during this inspection.

1. A visual inspection of each monitoring well was conducted to evaluate the physical
integrity of the wells with regard to surface seals, inner and outer casings, and general
condition of the well.
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2. The static groundwater elevation was measured in two regularly-sampled monitoring

wells.
3. Photographs were taken of each monitoring well that was inspected.

A Measurement, Purging and Well Integrity Worksheet detailing the field inspection of the wells
was completed by the MGS. A copy of the complete MGS Worksheet and copies of the pictures
taken during the inspection are provided in Appendix E. The following discussionpresentsan-——— -

evaluation of the observations, comments, and findings documented by the MGS during the field
inspection.

The MGS inspection revealed that most of the well completions were in good condition with
respect to visible portions of the wells including structurally sound surface seal, risers, protective
casings, and locking mechanisms to restrict access. The MGS inspection report cited the
following observations regarding the physical integrity of the wells at the site.

1. There are no visible surface seals on 8 monitoring wells (MW-2A, MW-2B, MW-2R,
MW-19, OBW-1, VW-1, VW-2, and VW-2B). There are cracked and/or deteriorated
surface seals at 4 monitoring wells (MW-3, MW-1 1B, MW-14, and OBW-2).

2. The protective casings are damaged or do not operate properly at MW-2A, MW-11B,
and GM-2. There are four wells with damaged bolsters (MW-2A, MW-3, MW-4,
MW-11B). There are three monitoring wells that are not protected by bolsters (HW-1,
MW-2B, and MW-31B). These bolsters may protect monitoring wells from being

damaged.

3. The wood concrete forms are still attached to the surface seals of three wells (HW-1,
MW-24A, and MW-24B) and may allow surface water to pool around the surface
completion of the well.

If not already repaired, the preceding issues should be investigated prior to the next groundwater
sampling event. Documentation of any repairs should be provided in the next Annual Report

submittal.

4.3 Water Level and Total Well Depth Measurement Audit

During the MGS field inspection, Ms. McDonald of the Department’s MGS obtained static water
levels from two regularly-sampled monitoring wells at the site. The F acility’s consultant also
measured the static groundwater levels for these same wells.

The MGS used a 300 foot Solonist model number 12668 water level meter to measure static
water levels in each well with these readings recorded to the nearest 0.01 foot. The water level
probe was decontaminated between wells by immersing it in a five gallon bucket of Alconox and
water, followed by a deionized water rinse. However the probe was not rinsed during the

. morning.

These static water levels were measured to compare the down-well measurement techniques
between the MGS and the F acility and to verify that the Facility is obtaining accurate readings.
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The readings taken by MGS and the Facility along with a comparison of these measurements are
provided in the following table.

Table 2: Water Elevation/Total Depth Measurements Comparison of Results
Welld: Depth to Water (Feet)
Number |  MGS Difference ' Percentage Difference *
VT W S T WA W TR "V T - — 007
MW-39B 12.18 12.19 -0.01 0.08

Note 1:  The Difference was calculated by subtracting the ’s reading from the MGS reading.
Note 2:  The Percentage Difference was calculated by taking the absolute value of the Difference for each well,

dividing by the MGS reading, and multiplying by 100.

The Facility’s measurements are slightly deeper than the corresponding MGS measurements.
The preceding table shows the measurements between the MGS and the Facility are generally in
close agreement and supports the conclusion that the down-hole measurements being obtained
and reported by the are reasonably reliable and accurate.

4.4 Audit of Field Sampling and Analysis Procedures

Ms. Hackler and Mr. Hannon of the Department’s ESP conducted a field audit of the sampling
procedures used by the ’s sampling team on September 6, 2011, during the regularly-scheduled
groundwater sampling event. The RCRA O&M Sampling Audit Report provided in Appendix F
details the observations and comments on the well purging techniques used by the Facility’s
sampling team during the sampling event.

During the audit, the ESP observed the sampling and analysis procedures used by the Facility’s
sampling team to collect groundwater samples from the following five monitoring wells: LPZ-5,
OBW-1, REC-4, MW-24B, and MW-24A. The ESP conducted the following activities during

this field inspection:

1. Observed and recorded the physical properties of water evacuated from the wells.

2. Recorded the ’s measurement of pH, temperature, and specific conductance, dissolved
oxygen and oxidation-reduction potential field parameters of water evacuated from the
selected wells.

3. Measured the pH, temperature, specific conductance field, turbidity, dissolved oxygen,
and oxidation-reduction potential field parameters from the selected wells.

4. Observed the ’s sample handling and preservation procedures.

5. Collected split groundwater samples from the selected wells.

The Facility’s sampling team evacuated the monitoring wells with a low flow method using a
GeoTech GeoPump 2 peristaltic pump, the tubing through the pump was MasterFlex flexible
tubing, and the withdrawal tubing was one-eighth inch polyethylene tubing. Evacuated water
that was not used for sampling was placed in five gallon buckets and then transferred to a waste
drum on site. The drum will be picked up by a hazardous materials contractor when full

(the contractor changes periodically).
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After each purge volume at a well, the Facility personnel measured the pH, specific conductivity,
temperature, oxidation-reduction potential, and dissolved oxygen of the groundwater using the
following equipment: a YSI, Pro ODO, number 09H101046 and Ex Stik II, number 160293.
The calibrated the instruments at the beginning of each day.

The Environmental Operations, Incorporated, sampling personnel sampled five groundwater
~monitoring wells during ESP’s visit. Each well used-the same peristaltic pump to remove the
groundwater. Field measurements for pH, temperature, oxidation-reduction potential, percent
and absolute dissolved oxygen, and specific conductivity were taken on all five wells by the
personnel and ESP. Additionally, ESP acquired turbidity measurements on the purge and sample
water. Facility personnel used a flow-through cell to determine field measurements and the ESP

utilized a cup to determine a discrete field measurement.

Sample collection was performed using the same apparatus used in well evacuation.

Sample containers were filled directly from the sampling apparatus to the sample containers.
Samples were taken in proper procedural order by the ESP with VOC:s first, dissolved gasses
second, total organic carbon (TOC) third, sulfide fourth, nitrate fifth, and then filling one
Nalgene liter container for alkalinity, total dissolved solids, chloride, and sulfate. The Facility
personnel were mistaken in the analysis for which the bottles were labeled, although personnel
believed they were filling TOC third and dissolved metals last, the was collecting dissolved
metals samples third and TOC last.

All the sample containers used by the Facility to collect groundwater samples in September 6,
2011, supplied by the contracted lab, it is unknown if they pre-cleaned the containers. The
volatile organic analysis (VOA) sample containers were three 40 milliliter (mL) Teflon septum
clear glass vials. The total organic carbon sample analysis container was a 250 mL amber bottle
preserved with sulfuric acid. The samples collected for dissolved gasses were collected in three
20 mL Teflon septum clear glass vials. The samples collected for Sulfide was collected in a 250
mL Nalgene bottle preserved with Zinc Acetate and sodium hydroxide. The samples collected
for dissolved iron and manganese were collected in a one litter Nalgene bottle.

The split samples were collected by alternatively filling the Facility and the ESP containers from
the tube connected to the peristaltic pump. The ESP collected samples in descending order of
parameter volatilization (i.e., VOA before metal containers). The Facility; however, collected
some samples out of order, by mistakenly confusing TOC sampling container for the dissolved
iron and manganese container.

Sample containers were not labeled. The ’s sampling personnel labeled a resealable plastic bag
with the well number and placed the unlabeled container in the plastic bag. The chain of custody
was included in the packet from Pace Analytical Laboratory but was not filled out, while the ESP
was present. All samples remain on ice in the custody of the sampling personnel until being
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picked up by the contract laboratory. Custody is transferred to the driver or the cooler is custody
sealed for transport. The uses Pace Analytical, an off-site contract laboratory, to analyze their
groundwater samples.

New tubing was used at each well with the peristaltic pump. The only piece of equipment
requiring decontamination was the water level instrument, which is dipped in Alconox solution
and then rinsed with distilled water.

The ESP and the Facility sampling team measured and recorded the pH, specific conductivity,
and temperature of the groundwater from the wells being split sampled after purging was
completed. A comparison of these field parameter measurements between the values measured
by the and the ESP is provided in the following table.

Table 3: Comparison of Field Parameter Measurements

| Temperature (°C) Conductivity ' (mS/cm)
| ESP | %Diff*] = | ESP | %Diff ESP | %Diff?
8.05 8.39 4.1 21.02 21.6 2.7 3.89 3.65 6.6
10.62 | 11.10 43 21.76 | 22.70 4.1 1.97 1.78 10.7
6.35 6.76 6.1 21.46 20.9 2.7 2.60 2.35 10.6
6.53 7.00 6.7 23.54 23.0 24 2.38 2.00 19.0
6.29 6.89 8.7 20.07 21.1 4.9 1.59 1.45 9.7
Avg. % Diff *: Avg. % Diff *: 3.4 Avg. % Diff *: 11.3
 Dissolved Ox . Dissolved Oxygen (mgrry | Od2tionReTonotential
= T Es Dif T ESP | "%biff’ ESP o, Diff>
339 [ 99 | 2424 297 | 083 2578 -207.6 -46 351.3
57.5 | 484 18.8 501 421 19.0 -19.7 -20.0 1.5
305 | 140 | 1179 267 1.19] 1244 -53.2 -47 13.2
103 | 12.7 18.9 086 | 116| 259 -123.6 -144 14.2
8.9 127 | 299 080 | 1.09| 26.6 -101.6 -139 26.9
Avg. % Diff>: | 85.6 Avg. % Diff *: 90.7 Avg. % Diff *: 81.4

°C = Degrees Celsius, % Diff = Percent Difference, Avg. % Diff = Average Percent Difference

Note 1:  The Conductivity readings are reported in terms of millisiemens per centimeter.

Note 2:  The Percent Differences was calculated by taking the absolute value of the difference between the
Facility and ESP readings, dividing by the ESP reading, and then multiplying by 100.

Note 3:  The Average Percent Differences were calculated by taking the absolute value of the Percent Difference

values, summing them, and then dividing by the total number of readings taken.

The ESP audit reports noted several issues with the sampling practices, detailed below, that the
should investigate and modify procedures prior to the next scheduled sampling event.

1.

There were a few observations of the sampling personnel placing the sampling
equipment on potentially contaminated surfaces. The sampling personnel placed most
of the sampling equipment on a table, the water level indicator was either hung on the
well casing or placed on the cement or grass next to the well head. The sampling
personnel placed the one-eighth inch tubing on the ground while it was being placed in
the well; this could have introduced contamination into the groundwater. Care must be
taken when handling sampling equipment to prevent it from coming into contact with
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potential contaminated surfaces. This would include making sure any surface that
sampling equipment is placed on is thoroughly cleaned or clean plastic sheeting is used

for each well.

2. While low-flow sampling was conducted at the , it was noticed that samples were not
collected at rates below 100 mL/min. LPZ-5 was sampled at 80 mL/min, OBW-1
~ sampled at 120 mL/min, REC-4 was sampled at 225 mL/min, MW-24B was sampled at
170 mL/min, and MW-24A was sampled at 150 mL/min. This is acceptable, as long as
water levels are stable during purging and sampling.

3. At LPZ-5 the pump was flowing backwards bubbling into the well for about one minute,
which could have volatilized some sensitive parameters. Four of the five wells were
sampled above 100 mL/minute. Also, the EPA “RCRA Groundwater Monitoring”
November 1992 draft technical guidance 7.3.2.6 suggests that peristaltic pumps are not
suitable for collecting volatile organic samples. Use of a peristaltic pump can cause
sample mixing and oxidation resulting in degassing and loss of volatiles. This method can
cause sample missing and oxidation resulting in degassing and loss of volatiles. The
Facility may want to consider passive sampling methods such as passive diffusive bags
(PDBs) or Snap Samplers® for future sampling events.

4. The ESP’s samples were taken in proper procedural order with VOC:s first, dissolved
gasses second, TOC third, sulfide fourth, nitrate fifth, and then filling one Nalgene liter
container for alkalinity, total dissolved solids, chloride, and sulfate. The Facility
incorrectly identified which sample containers were to be used for which analyte. The
Facility had incorrectly identified TOC samples being collected in a 1 L Nalgene bottle
and metals collected in a 250 mL amber bottle. As a result the dissolved metal samples
were collected third and the TOC samples were collected last. This does not follow the
sampling order of VOA, total organic halides (TOX), TOC, semivolatiles (SVOCs),
metals and cyanide, major water quality cations and anions, and radionuclides.

5. Calibration of the water quality meter took place the morning of the sampling event.
However, during sampling, the ESP and the Facility’s measurements varied significantly
for oxidation-reduction potential in the first well. The ESP expected all comparative
field measurements to vary to some extent since the was using a flow-through cell and
the ESP was capturing purge water in a cup and taking separate measurements. The
ESP asked the Facility to check the meter’s calibration in a standard oxygen release
potential (ORP) solution, the reading was 223 mV in a 200 standard solution. This is
10.4 percent variance from the standard solution. The ESP’s reading was 198 mV which
was 1 percent variation from the standard solution. personnel did not recalibrate their
water quality instrument. Daily calibration is recommended, however, a recalibration
should have been performed at the time the ORP measurements were noticed to be
significantly different than the standard solution.
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4.5 Comparison of Groundwater Split Sampling Results

On September 6, 2011, Ms. Hackler and Mr. Hannon of the Department’s ESP collected selected
split groundwater samples with the Facility’s sampling team for this site. These split samples
were collected to help investigate the sample collection and handling techniques being used by
the Facility and to be able to make a comparison between the analytical results obtained by the
laboratory contracted by the Facility and the ESP’s laboratory. The split samples were collected

_from the following five monitoring wells: LPZ-5, OBW-1, REC-4, MW-24B, and MW-24A. In——

addition, the ESP and the Facility collected duplicate samples and included trip blanks in the
shipping container(s) for QA/QC purposes.

The ESP split and duplicate samples were collected in certified-clean containers that were
preserved in the field in accordance with Standard Operating Procedure #MDNR-FSS-001. The
sample containers were stored on ice and transported back to Jefferson City, Missouri, to be
analyzed by the state laboratory or for shipment to contract laboratories PDC of Peoria, Illinois,
for sulfide analysis and TestAmerica in Austin Texas, for dissolved gasses.

All the ESP split, duplicate, and trip blank samples were analyzed for VOCs using EPA Test
Method 8260B, Chloride by SM-4500-CL-E, and Sulfate by EPA 375.2. The ESP also had their
samples analyzed or dissolved gasses through the contracted lab TestAmerica and sulfide
analyzed by PDC. The ESP Audit Report in Appendix E contains copies of the ESP’s laboratory
results for these split, duplicate, and trip blank samples obtained during this September 6, 2011,

sampling event.

All the Facility’s split and duplicate samples were collected in containers that were supplied by
their contracted laboratory. The VOA samples were collected in 40-ml vials. Dissolved gas
samples were collected in 20 mL clear Teflon septum vials. Dissolved metals samples were
collected in a one liter Nalgene bottle. Sulfide samples were collected in a 250 mL Nalgene
bottles preserved with Zinc Acetate, and sodium hydroxide. TOC Organic Carbon was collected
in one 250 mL amber glass bottle preserved with sulfuric acid.

After filling and labeling, the Facility’s VOA, total metal, and dissolved metal samples were
stored on ice in insulated coolers, until a driver from the contract laboratory picked them up. All
the Facility’s split, duplicate, trip blank, and rinse blank samples shipped to Pace Analytical were
analyzed for VOCs using EPA Test Method 5030B/8260, dissolved gasses using RSK 175,
dissolved metals using EPA Test Method 6010, carbon dioxide using EPA Test Method SM
4500-CO,D, and Nitrogen using EPA Test Method 353.2, and anions using EPA Test Method

300.0.

A comparison between the state’s analytical laboratory results and the analytical results obtained
from the Facility’s laboratories is provided in the attached Table 4. Analytical results that were
reported as being below the detection limit of the specific analytical method utilized were not
included in the following comparison. The Facility’s split sampling results are provided in
Appendix F of this report.
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As shown on Table 4, there is greater than an order of magnitude difference (in some cases two
or three orders of magnitude) for several constituents including carbon dioxide in LPZ-5 and
detected VOCs. Detections that exceed an order of magnitude difference are highlighted in bold
on Table 4. A review of the results indicate a couple of potentially significant issues as detailed

below.

The Facility’s VOC results in some wells are below-the EPA-Maximum-Contaminant—

Levels (MCLs) for groundwater while the ESPs VOC results are several orders of
magnitude higher than the MCLs. For example, the MCL for cis-1,2-dichloroethene
(DCE) is 70 ug/L. The Facility’s laboratory result for cis-1,2-DCE was 12 ug/L and the
ESPs result for cis-1,2-DEC was 32,700 ug/L. The difference between the Facility and
the ESP’s analytical results are over four orders of magnitude and a percent difference of
99.96 percent. Comparison of sampling results are similar in other wells and for other
constitutes. It is extremely important that the obtain representative sampling results. If
sampling results are considerably lower than actual concentrations this could affect
remediation time frames and result in the contamination remaining in place above
cleanup levels. An additional split sampling event between the Facility and the ESP to
verify sampling results is recommended.

An evaluation VOC detections that exceed an order of magnitude difference between the
ESP and ESC labs did not identify any specific reason(s) or cause(s) to explain why there
was such a significant difference for the specific constituents involved. A review of the
Facility’s purging and sampling procedures also did not identify any specific procedures
being used that would account for these differences. It is noted that the ESP used the
EPA Method 8260B and the Facility’s lab used the EPA Method 5030B/8260 and that the

ESP’s samples were diluted.

The Facility should review the analytical results for the constituents with significant
differences and the QA/QC data from their contract laboratory for the September 6, 2011,
sampling event to determine if a specific reason and/or cause of the significant difference

can be found.

The carbon dioxide detection in the Facility’s analysis of LPZ-5 is greater than an order
of magnitude higher than the ESP’s analysis. An evaluation did not identify any specific
reason(s) or cause(s) to explain why there was such a significant difference for the
specific constituent involved. It is noted that the ESP used a contract lab (method not
identified) and the Facility’s lab used method SM 4500-CO2 D.

In addition to the split samples, the ESP collected duplicate samples from Well REC-4 to analyze
for VOCs and Monitored Natural Attenuation (MNA) analytes. The Facility also collected
duplicate samples including FBCSA MW-5 for VOCs and MNA analytes. Both the ESP and the
included trip blanks in the shipping container(s) for VOC analysis and the also collected a rinse
blank for subsequent VOC analysis.

A comparison of the analytical results from these duplicate samples collected by the Facility and
the ESP is presented below in Table 5. All other analytical results were reported as being below
the detection limits of the specific analytical method utilized and are not included in the table

below.
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Table 5 Comparison of Results from True and Related Duplicate Samples '

FBCSA MW-5 REC-4
Facility ESP
e
| True | Duplicate Samples | True | Duplicate o
{ Sample | Sample | Percent | Sample | Sample |  Percent |

oaaE | Results | Results Difference > | Results | Results Difference ’
Carbon Dioxide 824,000 | 871,000 5.70 197,000 | 176,000 -10.71
Chloride 7,900 8,900 12.66 353,000 | 354,000 0.28
Ethane - -- - 3.45 3.40 -1.45
Ethene -- -- -- 12.3 12.3 0
Methane 1,550 1,100 -29.03 313 310 -0.95
Sulfate 190,000 | 135,000 -28.95 238 234 -1.68
1.1-Dichloroethene - o sa 113 10.9 -3.54
1,2-Dichlorobenzene -- -- -- 5.19 5.01 -3.47
Acetone - 10.9 -

Benzene - -- - 5.89 <5.0 -
Chlorobenzene 183 182 0.55 963 939 -2.49
cis-1,2-Dichloroethene -- - -- 3,370 3,440 2.07
Tetrachloroethene -- -- -- 3,510 3,460 -1.42
trans-1,2-Dichloroethene -- -- - 75.7 79.9 5.55
Trichloroethene -- - -- 14,500 13,400 -7.59
Vinyl Chloride -- - -- 256 262 2.34

Note 1:
Note 2:

The ESP sample was not tested for this metal.

All concentrations reported in this table are expressed in terms of pg/L.
The Percent Differences for the True-Duplicate samples were calculated by subtracting the true sample

results from the duplicate sample results, dividing by the true sample results, and then multiplying by 100.
A negative value indicates that the results for the duplicate sample are lower than the corresponding
Facility or the ESP true sample results.

Note 3:
level.
Note 4:

presented are those reported by the contract laboratory.

The ESP results presented are estimated values as these detections were below the practical quantitative

The ESP samples were analyzed by an outside contract laboratory for this chemical and the results

The above comparison of the Facility’s and the ESP’s true-duplicate sampling results shows that
most of the results are in relatively close agreement. The largest difference with the ’s results
was the -29.03 percent difference for the methane results. The largest difference with the ESP
results was the -10.71 percent difference with the ESP’s contract lab analysis for carbon dioxide.
No VOCs were detected in the trip blanks for either the ESP or the Facility and no VOCs were
detected in the Facility’s rinse blank.

The discrepancies in the above true-duplicate results do not indicate any specific potential
problems/issues with the sampling or handling procedures being used in the field by the
Facility’s sampling team.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 Groundwater Sampling and Analysis Plan Review

As required by 40 CFR 265.92(a), an adequate SAP must be maintained by the Facility. The
_SAP is written documentation detailing the overall operation of the groundwater monitoring
system. The purpose of the SAP is to document the procedures used in sampling and analysis of
groundwater monitoring wells such that these procedures are done in a proper and consistent
manner regardless of the personnel involved. The SAP should be available to field personnel at
all times. This includes contractors performing groundwater monitoring tasks for the Facility.
Field personnel should be thoroughly familiar with the content of the site-specific SAP and are
responsible for strict adherence to the SAP procedures.

The review of the Facility’s current SAP determined that the document contains almost
everything the HWP expects in a good quality SAP. However, the review did identify several
issues, detailed below, that the Facility should consider submitting replacement pages to update
the SAP to the current site conditions and sampling procedures.

1.  The SAP should be updated to include specific container/cap type for each parameter,
the volume of each type of sample analytical method, and the maximum parameter-

specific holding time.

2. The laboratory QA/QC should include verification, validation, and reporting of
analytical data (percent recoveries for spiked samples, analytical detection limits, raw
analytical data and calculations, etc.).

3. The SAP should include a HASP. The SAP refers to a HASP as part of the IMWP.
Ideally this information should be located with the SAP, because it is intended as a
guide to those performing groundwater monitoring. Specific HASP items needed in the
SAP as recorded in the SAP Worksheet include: special sample handling requirements,
periodic medical monitoring for personnel, a field emergency contingency plan, the
telephone numbers and location of emergency facilities, field personnel training
requirements/documentation, and physical/chemical hazards discussion.

4.  The SAP discussion of routine well inspections and maintenance procedures does not
include other procedures for periodically assessing subsurface casing integrity
(i.e., gauge ring, caliper logs, and down well video logging) and includes provisions for
repair/replacement of wells if indicated.

5.2 Physical Integrity Inspection of Monitoring Wells

As required by 40 CFR 265.91(c) and 40 CFR 265.92(a), monitoring wells must be constructed
in a manner that maintains the structural integrity of the wellbore and completed in a manner that
enables collection of representative groundwater samples. The MGS integrity inspection
revealed that most of the wells are in good condition and structurally sound. However, the
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following well maintenance and/or repair items should be addressed prior to the next
groundwater sampling event. Documentation of the well repairs should be provided in the next

annual report submittal.

1. There are no visible surface seals on eight monitoring wells (MW-2A, MW-2B,
MW-2R, MW-19, OBW-1, VW-1, VW-2, and VW-2B. There are cracked and/or

deteriorated surface seals at four monitoring wells (MW-3, MW-11B, MW-14, and
e OBW-2)i e S

2. The protective casings are damaged or do not operate properly at MW-2A, MW-11B,
and GM-2. There are four wells with damaged bolsters (MW-2A, MW-3, MW-4, and
MW-11B). There are three monitoring wells that are not protected by bolsters (HW-1,
MW-2B, and MW-31B). These bolsters may protect monitoring wells from being
damaged.

3.  The wood concrete forms are still attached to the surface seals of three wells (HW-1,
MW-24A, and MW-24B) and may allow surface water to pool around the surface
completion of the well.

5.3 Water Level and Total Well Depth Measurement Audit

As required by 40 CFR 265.92, the Facility must obtain accurate well depth measurements,
including the depth of the potentiometric surface and the total well depths. Total well depths
should be used to evaluate/identify well siltation problems on at least a yearly basis.

A comparison of the water level measurements between the MGS and the Facility’s sampling
team is provided in Section 4.3. This comparison shows the measurements between the MGS
and the Facility’s consultant are generally in close agreement and supports the conclusion that
the down-hole measurements being obtained and reported by the Facility are reasonably reliable

and accurate.

Total depth measurements were not taken at this time, as they are to be taken at the time of
sampling to avoid disturbing the water column in the well.

5.4  Field Sampling and Analysis Procedures Audit

As required by 40 CFR 265.91(a)(2), 265.93(d)(4), and 265.93(d)(7), the Facility’s sampling
personnel must follow proper procedures for obtaining groundwater samples for subsequent
analyses. Overall, the majority of the sample collection, handling procedures, and preservation
techniques used by the Facility’s sampling team appear to be capable of yielding reliable,
consistent, and representative groundwater samples.
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The main issues and/or deficiencies noted in the ESP audit and the MGS inspection reports are
listed below and are discussed in more detail in Section 4.4 of this O&M Report. The Facility
should investigate and modify these purging and/or sampling procedures prior to the next
scheduled sampling event.

1. There were a few observations of the sampling personnel placing the sampling

of the sampling equipment on a table with the water level indicator either hung on the
well casing or placed on the cement or grass next to the well head. The sampling
personnel placed the one-eighth inch tubing on the ground while it was being placed in
the well; this could have introduced contamination into the groundwater. Care must be
taken when handling sampling equipment to prevent it from coming into contact with
potential contaminated surfaces. This would include making sure any surface that
sampling equipment is placed on is thoroughly cleaned or clean plastic sheeting is used
for each well.

2. While collecting low flow samples by the Facility, it was noticed that samples were not
collected at rates below 100 ml/min. The LPZ-5 was sampled at 80 mL/min, OBW-1
was sampled at 120 mL/min, REC-4 was sampled at 225 mL/min, MW-24B was
sampled at 170 mL/min, and MW-24A was sampled at 150 mL/min. This is acceptable,
as long as water levels are stable during purging and sampling.

3. At LPZ-5 the pump was flowing backwards bubbling into the well for about one minute
which could have volatilized some sensitive parameters. Four of the five wells were
sampled above 100 mL/minute. Also, the EPA “RCRA Groundwater Monitoring”
November 1992 draft technical guidance 7.3.2.6 suggests that peristaltic pumps are not
suitable for collecting volatile organic samples. This method can cause pressure surges
resulting in degassing and loss of volatiles. The Facility may want to consider passive
sampling methods such as PDBs or Snap Samplers® for future sampling events.

4. The ESP’s samples were taken in proper procedural order with VOCs first, dissolved
gasses second, TOC third, sulfide fourth, nitrate fifth, and then filling one Nalgene liter
container for alkalinity, total dissolved solids, chloride, and sulfate. The Facility
incorrectly identified which sample containers were to be used for which analyte. The
Facility had incorrectly identified TOX samples being collected in a 1 mL Nalgene
bottle and metals collected in a 250 mL amber bottle. As a result the dissolved metal
samples were collected third and the TOC samples were collected last. This does not
follow the sampling order of VOA, TOX, TOC, SVOCs, metals and cyanide, major
water quality cations and anions, and radionuclides.

5. Calibration of the water quality meter took place the morning of the sampling event.
However, during sampling, the ESP and the Facility’s measurements varied
significantly for oxidation-reduction potential in the first well. The ESP expected all
comparative field measurements to vary to some extent since the Facility was using a
flow-through cell and the ESP was capturing purge water in a cup and taking separate
measurements.
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The ESP asked the Facility to check the meter’s calibration in a standard ORP solution,

the reading was 223 mV in a 200 standard solution. This is 10.4 percent variance from

the standard solution. The ESP’s reading was 198 mV which was 1 percent variation

from the standard solution. The Facility personnel did not recalibrate their water

quality instrument. Daily calibration is recommended; however, a recalibration should

have been performed at the time the ORP measurements were noticed to be

significantly different than the standard solution. The total difference in OR and ORP
--——-——are-likely-attributed-to-a-combination-of the-instrument calibration-and-contrast-between———————

the flow through cell and open containers used.

5.5 Comparison of Groundwater Split Sampling Results

Part of an O&M Inspection Report involves comparing the analytical laboratory results from
corresponding split samples obtained by the Department and the Facility during a sampling
event. The review of the data indicated that some analytical results being obtained by the
Facility differed more than an order of magnitude with those of the ESP. A review of these
results indicates a couple of potentially significant issues with these results as detailed below.

1. The Facility’s VOC results in some wells are below the EPA MCLs for groundwater
while the ESPs VOC results are several orders of magnitude higher than the MCLs.
For example, the MCL for cis-1,2-DCE is 70 ug/L. The Facility’s laboratory result for
cis-1,2-DCE was 12 ug/L and ESPs result for cis-1,2-dichloroethene was 32,700 ug/L.
The difference between the Facility and the ESP’s analytical results are over four orders
of magnitude and a percent difference of 99.96 percent. Comparison of sampling
results are similar in other wells and for other constitutes. It is extremely important that
the obtain representative sampling results. If sampling results are considerably lower
than actual concentrations this could affect remediation time frames and result in the
contamination remaining in place above cleanup levels. An additional split sampling
event between the Facility and the ESP to verify sampling results is recommended.

An evaluation VOC detections that exceed an order of magnitude difference between
the ESP and ESC labs did not identify any specific reason(s) or cause(s) to explain why
there was such a significant difference for the specific constituents involved. A review
of the Facility’s purging and sampling procedures also did not identify any specific
procedures being used that would account for these differences. It is noted that the ESP
used EPA Method 8260B and the Facility’s lab used EPA Method 5030B/8260 and that
the ESP’s samples were diluted. The Facility may want to review the analytical results
for the constituents with significant differences and the QA/QC data from their contract
laboratory for the September 6, 2011, sampling event to determine if a specific reason
and/or cause of the significant difference can be found.

2. The carbon dioxide detection in the Facility’s analysis of LPZ-5 is greater than an order
of magnitude higher than the ESP’s analysis. An evaluation did not identify any
specific reason(s) or cause(s) to explain why there was such a significant difference for
the specific constituent involved. It is noted that the ESP used a contract lab (method
not identified) and the Facility’s lab used method SM 4500-CO2 D.
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Table 4 Comparison of Facility-ESP Split Sampling Results !
LPZ-5 OBW-1 REC-4 MW-24B MW-24A
Chemical Name Facility ESP Percent Facility ESP Percent Facility ESP Percent Facility ESP Percent Facility ESP Percent
Results Results | Difference’ | Results | Results | Difference’ | Results | Results | Difference’ | Results | Results | Difference Results Results | Difference’

Carbon Dioxide 1,210,000 5740 20,980 51,800 <500 - 513,000 176,0004 -70.57 908,000 | 21 S,OOO4 322.33 728,000 226,0004 222.12
Methane 11,100% 8,860" 25.28 703° 1050* -33.05 289° 313 6.38 9240%° | 3640* 17.74 4020%° 9860* -59.23
Ethane 66 71.4 -7.56 20.3 32.2 -36.96 <10.0 3.45 -7.67 12.1 5.93 153.85 <10.0 15,2 -
Ethene 209 264 -20.83 49 78.1 37.26 10.8 12.3 -12.20 <10.0 ND - <10.0 <0.25 -
Chloride 312,000 271,000 15.13 384,000 | 337,000 13.95 415,000 | 353,000 17.64 193,000 | 201,000 -3.98 98,800 117,000 -15.56
Nitrate <100 71 - <100 1P - <100 <10.0 - <100 37 - <100 <10.0 -
Sulfate 18.400 29,6005 -37.84 131,000 | 129,000 15.50 230,000 | 238,000 -3.61 1,000 8,480 -88.21 <100 6,440 -
Sulfide NT 190,000’ - NT <2000 - NT <2.000 - NT 3.7 - NT <2000 -
1,1,1-Trichloroethane <1.0 <50.0 - <1.0 0.52° - <1.0 <5.0 - <1.0 <5.0 - <1.0 <50.0 -
1,1-Dichloroethane NT 787* - NT <5.0 - NT <5.0 - NT <5.0 - NT <50.0 -
1,1-Dichloroethene NT 62.9* - NT 13.7 - NT 11.3* - NT <5.0 - NT <50.0 -
1,2-Dichlorobenzene NT 142* - NT 118 - NT Zg™ - NT <5.0 - NT <50.0 -
1,2-Dichloroethane <1.0 <50.0 - <1.0 11 - <1.0 <5.0 - <1.0 <5.0 - <1.0 <50.0 -
1.2.4-Trimethylbenzene NT <50.0 - NT 0.52° - NT <5.0 - NT 11.8* = NT 275" =
1,3,5-Trimethylbenzene NT <50.0 - NT <5.0 - NT <5.0 -- NT <5.0 - NT 327" -
1,4-Dichlorobenzene NT <50.0 - NT 9.86 - NT <50 - NT <50 -- NT <50.0 -
2-Chlorotoluene NT <50.0 - NT 1.2 o NT <5.0 - NT <5.0 - NT <50.0 -
4-Chlorotoluene NT <50.0 -- NT 0.92° - NT <5.0 - NT <5.0 -- NT <50.0 -
Acetone <10.0 <1000 - <10.0 36.8 - <10.0 <100 -- <10.0 <100 - <10.0 <1000 -
Benzene <1.0 <50.0 - <1.0 34 - <1.0 5 59™ - 161 76,100* -99.79 91.8 22,900* -99.60
Bromobenzene NT <50.0 - NT 0.82° - NT <5.0 - NT <25.0 - NT <50.0 -
Chlorobenzene <1.0 <50.0 -- 4.5 15,3004 -99.97 <1.0 963* - 30 66,900" -99.96 83.7 6,2304 -98.66
Chloroform 1.0" <50.0 - <1.0 30.9 o 1.0" <5.0 - 1.0" <5.0 - L <50.0 -
cis-1,2-Dichloroethene 12 32,7004 -99.96 5.8 18,800* -99.97 2.0 3370% -99.94 <1.0 <5.0 - <1.0 <50.0 -
Ethylbenzene <1.0 <50.0 - <1.0 0.84° - <1.0 <5.0 - 5.0 160* -96.88 <1.0 340" -
mé&p-Xylenes NT <50.0 - NT 1.07° - NT <5.0 - NT 80.2* - NT 333* -
Napthalene NT <250 - NT <25.0 - NT <25.0 - NT <25.0 - NT 390*° -
Nitrobenzene NT <500 - NT 7440* - NT <50.0 - NT <50.0 -- NT <500 -
o-Xylene NT <50.0 == NT 0.87° e NT <5.0 - NT 45.4° - NT 136° -
p-Isopropyltoluene NT <50.0 -- NT 4.15 -- NT <5.0 -- NT <5.0 - NT <50.0 --
Tetrachloroethene <1.0 <50.0 - 60.5 192,0004 -99.97 2.6 3510* -99.93 <1.0 <50 -- <1.0 <50.0 -
Toluene 157 197,0004 -99.92 2.1 199 -98.94 <1.0 <5.0 -- 1.7 298* -99.43 <1.0 216* -
Total Xylene <3.0 <50.0 - <3.0 1.74° - <3.0 <10.0 - 6.8 126" -94.60 <3.0 <100 -
Trans-1,2-Dichloroethene <1.0 149 - <1.0 185 - <1.0 75.7 - <1.0 <5.0 e <1.0 <50.0 —
Trichloroethene <1.0 2020* -- 3.6 13,3004 -99.97 4.0 14,5004 -99.97 <1.0 <5.0 : <1.0 <50.0 -
Methylene Chloride 2.0" <1000 - 2.4" <100 - 3.4" <100 - 3.1" <100 - 3.1" <1000 -
Vinyl Chloride <1.0 7730%’ - <1.0 2130* - <1.0 256" A <1.0 <5.0 i <1.0 <50.0 -

NT = The ESP did not test the samples for this metal, NR = Not Reported.

Note 1:  All concentrations reported in this table are expressed in terms of micrograms per liter (ng/L).

Note 2:  The Percent Differences for Facility-ESP Split Samples were calculated by subtracting the ESP’s split sample results from the corresponding Facility’s results, dividing by the ESP’s sample results, and then multiplying by 100. A positive value

indicates that the Facility’s split sample results are higher than the corresponding ESP split sample results.

Note 3:  Exceeded holding time

Note 4:  Sample was diluted

Note 5:  Estimated value, matrix interference

Note 6:  Estimated value, below PQL

Note 7:  Estimated value, outside QC limits

Note 8:  Analyzed within holding time, but had QC failures. Reanalyzed outside holding time, confirmed original result.

Note 9:  Estimated value, outside calibration range

Note 10:  Above QC limits, may be biased high

Note 11 Analyte also detected in method blank
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APPENDIX A - FACILITY COMPLIANCE HISTORY

The following is a chronology of the regulatory compliance history relevant to groundwater
monitoring, corrective action, and site/waste characterization at the Solutia Queeny Plant since
the Operation and Maintenance (O&M) conducted in December 2005. A complete list of
correspondence among Solutia, the U.S. Environmental Protection Agency (EPA), and the

~.Missouri Department of Natural Resources (Department) can be found in the Agencies’ .
Resource Conservation and Recovery Act (RCRA) files for Solutia.

09/30/02 The Department transmits the Environmental Indicator Evaluations for Current
Human Exposures Under Control (CA725) and Migration of Contaminated
Groundwater Under Control (CA750) to Solutia. CA725 Human Exposures
Under Control was coded as a “YES” and CA750 Migration of Contaminated
Groundwater was coded as “IN” (insufficient information to make a

determination).
12/17/03 Solutia submits notice of Chapter 11 Bankruptcy to EPA and the Department.

11/12/04 The EPA and the Department complete the Migration of Contaminated
Groundwater Under Control (CA750) environmental indicator to Solutia. The
CA750 was coded as “yes” migration of contaminated groundwater is under

control.

03/01/05 Solutia submits an updated Risk Assessment and Development of site-specific
Media Cleanup Goals in selected areas.

05/02/05 Solutia notifies EPA and the Department that they are selling a portion of the
property which included the former Rhodia property and the surrounding
WW Building Area and KK Building Area. These areas were investigated and
determined that no further action is necessary.

06/13/05 Solutia notifies EPA and the Department that they have placed a special warranty
deed on the property sold to Ted Ahrens. The special warranty deed restricts the
property to commercial or industrial use, prohibits the use of groundwater, and
provides easements to Solutia for purposes of corrective action.

12/06/05 The Department submits an O&M to Solutia. The comprehensive monitoring
evaluation evaluated the technical and regulatory adequacy of the groundwater
monitoring system implemented at the Solutia Queeny Plant.

02/08/06 Solutia submits response to the O&M prepared by the Department.

02/27/06 The Department approves Solutia’s response to the O&M Report.



06/13/06

06/30/06

The EPA submits letter agreeing with the conclusions in the Conceptual Risk
Management Plan and request that Solutia proceed with drafting the RCRA
Corrective Measures Study (CMS) Report.

Solutia submits the updated 2005 Risk Assessment and Conceptual Risk
Management Plan for selected areas at the Solutia Queeny Plant. This plan was
updated to incorporate additional data collected at the FF Building Area, the

12/04/06

01/26/07
02/28/07

04/06/07

05/04/07

04/09/08

05/22/08

06/09/08

12/25/08

VV Building Area, the former Acetanildes Area, and the former Bulk Chemical

Storage Area.

The EPA and the Department submit comments on the updated 2005 Risk
Assessment and Conceptual Risk Management Plan.

Solutia submits the updated 2005 Risk Assessment and Conceptual Risk
Management Plan for selected areas at the Solutia Queeny Plant. This plan was
updated to incorporate updated EPA toxicity factors.

The EPA and the Department submit letter approving the updated 2005 Risk
Assessment and Conceptual Risk Management Plan and requires Solutia to

prepare and submit a CMS Report.

The EPA submits letter notifying the Facility that they are in the RCRA
Corrective Action 2020 universe.

Solutia submits RCRA CMS for the Solutia Queeny Plant. The CMS evaluates
and proposes a final remedy for the FF Building Area, the VV Building Area, the
former Acetanilides Area, and the former Bulk Chemical Storage Area.

Solutia submits letter notifying the EPA and the Department of the sale of the
Solutia Queeny Plant to SWH Investments II and Environmental Operations,
Incorporated. The letter states that the buyer will assume all corrective action

responsibilities.

Meeting between the EPA and Solutia to discuss mechanism enforcing for
performance of the final remedy by the purchaser of the Solutia property.

The EPA and the Department provide comments on the CMS Report. CMS
comments need to address any future interim measures and/or final remedy

undertaken by the prospective purchaser.

Environmental Operations, Incorporated, submits an Interim Measures Work Plan
(IMWP). The IMWP proposes injection of RegenOx™ and ORCAdvanced™ to
reduce light non-aqueous phase liquid and residual mass sources to groundwater
by 75 percent in the FF Building Area, the former Acetanilides Area, and the




01/28/09

former Bulk Chemical Storage Area. The Work Plan also proposed the
excavation and removal of polychlorinated biphenyl (PCB) contaminated soil in

the VV Building Area.

The Department electronically submitted comments on the draft IMWP to-

-Environmental Operations, Incorporated, and the EPA.

02/06/09

02/20/09
03/11/09

05/11-
06/09/09

09/30/09

03/17/10
07/19/10

08/17/10
10/06/10

08/29/11
09/06/11

11/29/11

Environmental Operations, Incorporated, submits a revised IMWP.

The Department submits letter approving the underground injection activity
portion of the IMWP.

The EPA submits letter approving the IMWP.

Public comment period held by the EPA for PCB removal portlon of the
IMWP. No comments were received.

The EPA issues Administrative Order on Consent (AOC) to SWH Investments II
and Environmental Operations, Incorporated. The AOC is the regulatory
mechanism requiring performance of interim measures and implementation of a

final remedy at the site.

Environmental Operations, Incorporated, submits the Work Plan for Baseline
Groundwater Monitoring at the Facility.

The EPA and the Department submit comments on the Work Plan of Baseline
Groundwater Monitoring. 2 .

Environmental Operations, Incorporated, submits letter addressing the EPA and" " * .~
the Department’s comments on the Work Plan for Baseline Groundwater

Monitoring.

Environmental Operations, Incorporated, submits revised Work Plan for Baseline
Groundwater Monitoring incorporating the EPA and the Department’s comments.”. - "+

The Department’s Missouri Geological Survey submits the O&M inspection
report of the monitoring well network at the site.

The Department’s Environmental Services Program (ESP) submitted a RCRA
O&M Sampling Audit Report.

The Department approves modification to the injection activities previously
approved as part of the IMWP. The modifications include adding 3B micro
Emuslion® and BioDechlor Inoculum® Plus to augment the RegenOx™ and

ORCAdvanced™ in the FF Building Area.



Appendix B

Location Maps of Region, Site and Regulated Units,
Monitoring Well Locations and Hydrogeologic Information for Site
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Appendix C

Construction Diagram or Boring Logs for New Monitoring Wells




Appendix D

Groundwater Sampling and Analysis Plan Worksheet




SAMPLING AND ANALYSIS PLAN REVIEW CHECKLIST - GROUNDWATER

Facility Name and Address:

Prepared by
MISSOURI DEPARTMENT OF NATURAL RESOURCES
HAZARDOUS WASTE PROGRAM

Former Solutia J.LF Queeny Plant — Environmental Operations Inc.

200 Russell St.

St. Louis, MO

EPA ID No. MOD 004 954 111
Date(s) of SAP evaluation: May 30, 2012
Person performing evaluation: Christine Kump-Mitchell

Date and Source of SAP evaluated: Baseline Groundwater Monitoring Plan

Qctober 6, 2010

1. Does the Sampling and Analysis Plan (SAP) specify that the following field
data be measured and recorded (field logbook or sample sheets) during
each sampling event: ‘

FTTrER Mo A o

TR e e o p

Water level (each sampling event)?

Total well depth (at least annually)?

Weather (temp, general atmospheric conditions)?
Physical condition of the well?

Sampling team members?

Well number, date and time of sampling?
Physical description of well area?

~ Instrument calibration information (before and after)?

Actual well purge volume and calculations?
Presence/thickness of any immiscible layers present?
Any deviation from planned sampling methodology?

For well purging does the SAP specify:

Purging technique?

Type/composition of equipment (manufacture, model)?
Dedicated equipment?

Non-dedicated equipment?

Decontamination procedures for non-dedicated equipment?
Volume to purge (generic)?

Method of calculation of purge volume?

~ Use of stabilized field parameters (pH, Temperature, Specific

Conductivity, Eh) to determine when purging is complete?

Y/N/NA
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HWP SAP Review Checklist - Groundwater

2.

For well purging does the SAP specify (cont):

I

Method to prevent purge equipment contact with contaminated

2

Y/N/NA

surfaces. Y

j- Manner of disposal of purged fluids? Y
For well sampling does the SAP specify:
a. Sampling technique (gentle bailer lowering, bottom discharge for

: volatiles, pump rates, etc.)? Y
b. Type/composition of equipment (manufacture, model)? Y
c. Dedicated equipment? Y
d. Non-dedicated equipment? Y
e. Decontamination procedures for non- dedlcated equipment? Y
f. Dry well contingency plan for persistently dry wells? Y
g Sampling protocol for low yield wells? Y
h. Sampling protocol of high yield wells? Y
1. Immiscible phase detection methods? Y
J- Immiscible phase sampling methods? Y
k. Pump and/or bailer intake level (generally)? Y
1. Pump rate (non-volatilization of sensitive parameters)? Y
m. Sampling order according to parameter volatilization potential? Y
In relation to the monitored parameters does the SAP specify:
a) Parameters required by regulation (detection)? Y
b) Waste-specific parameters (assessment)? Y
In sampling for site-specific parameters does the SAP specify:
a. Specific container/cap type for each parameter? N
b. Volume of each type of sample container? N
C. Parameter specific preservative method (chemical and/or cooling)? Y
d. Maximum parameter-specific holding time? N
e. Sample container labeling requirements? Y
f. Method of packaging & shipment (coolers, blue ice, carrier, etc.)? Y
In relation to field and laboratory Quality Assurance/Quality Control (QA/QC)
does the SAP specify:
a. General QA/QC procedures? Y
b. Use and frequency of trip blanks (e.g., 1 trip.blank per container type)? Y
c. Trip blank preparation protocol? Y
d. Use and frequency of equipment blanks where non-dedicated samplers
. are used (e.g., one per non-dedicated sampling equipment type)? Y
€. Equipment blank preparation protocol? _ Y
f. Use and frequency of duplicate samples (e.g., 5-10% of total samples)? Y



HWP SAP Review Checklist - Groundwater

6.

In relation to field and laboratory QA/QC (con't):

g Split/duplicate sampling protocol?

h. Use and frequency of spiked samples as an indicator of analytical

performance or cross-contamination?

Spike sample preparation protocol?

Replicate parameter sampling protocol [e.g., pH, Specific Conductivity,

Total Organic Halides (TOX), Total Organic Carbon (TOC)]?

k. Calibration frequency for field and laboratory analytical equipment?

] Verification & reporting of analytical data (percent recoveries for spiked
samples, analytical detection limits, raw analytical data and
calculations, etc.)?

(SR

In relation to contaminated equipment does the SAP discuss:

a. Decontamination of field equipment other than that used for purging
or sampling (e.g., analytical instrument probes, depth measuring
devices, etc.)?

b. Decontamination of laboratory equipment (e.g., sample bottles, sample
analysis equipment, contaminated sample shipment containers)?
C. Disposal of potentially contaminated sampling equipment and clothing

(e.g., glassware, plasticware, sample coolers containing broken sample
bottles, gloves, coveralls, etc.)?

Does the SAP discuss sample Chain-of-Custody (COC) including:

a. Field and laboratory COC procedures?
b. Disposition of samples?
C. COC sample forms?

Does the SAP include a Health and Safety Plan (HASP) that discusses:

Required level of personal protection?

Required or recommended personal protective/monitoring equipment?
Use of a photo-ionization detector or HNU meter to check the
wellbore headspace prior to sampling in wells known or suspected of
being contaminated with volatile organics?

Special sample handling requirements?

Periodic medical monitoring for site personnel?

A field emergency contingency plan? '

The telephone numbers and location of emergency facilities?

Field personnel training requirements/documentation?
Physical/chemical hazards discussion?

oo
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HWP SAP Review Checklist - Groundwater Y/N/NA

10. Does the SAP specify routine well inspection and maintenance procedures

including:
a. Inspection and documentation of all visible components of each

monitoring well (See O&M Worksheet 3 of 3) during each groundwater

elevation measurement/sampling event? Y
b. A copy of the well inspection worksheet used to document the

above inspections? : Y
c. Contingencies for well repair/replacement within a reasonable time frame

should the well integrity inspection reveal damage? Y
d. A contingency for inspection of wells contacted by flood waters as soon

as such waters recede enough to perform such inspection? Y
e. Measurement of total depth to +0.1 foot in each well at least annually? Y
f. Comparison of total versus as-built depths for each well at least

annually to assess the degree of well screen occlusion? Y
g A well redevelopment trigger criterion (e.g., 5-10% of screen) as

based on the degree of well screen occlusion/contaminants of

concern including a general time frame for such redevelopment? Y
h. Other procedures for periodically assessing subsurface casing

integrity (e.g., gauge ring, caliper logs, down well video logging)

including provisions for repair/replacement of wells if indicated? N

11.  Additional comments pertaining to the Sampling & Analysis Plan:

“This information was submitted under a separate Health and Safety Plan as part of the

facility Quality Assurance Project Plan and Interim Measures Work Plan.




Appendix E

Operation and Maintenance Inspection Report
(Prepared by the Missouri Department of Natural Resources
Division of Geology and Land Survey)



Queeny-Solutia, St. Louis

Division of Geology and Land Survey
Operation and Maintenance Well Inspection
Sheet 1 g
Inspection Date: 8-29-11
Surface Well Seal
MW ID
Composition Condition Dimension | Coverage Sloped Ponded Run-off

1 MW-2A * * * * * No No
2 MW-2B * * * * * No No
3 MW-2R * * * * * No No
4 MW-3 Concrete Broken 3'x4' 85% * No No
5 MW-4 Concrete Intact 2' Diam. 100% Yes No No
6 MW-11A Concrete Intact 2' Diam. 100% Yes No No

7 MW-11B Concrete Poor 2' Diam. * * * *
8 MW-14 Concrete Cracked 2' Diam. 100% Yes No No

9 MW_ 1 5 * * * * * * *
10 MW-19 * * * * * No No
11 MW-24A Concrete Intact 2'x2' 100% Yes No No
12 MW-24B Concrete Intact 2'%2' 100% Yes No No
13 MW-25A Concrete Intact 2'x2' 100% Yes No No
14 MW-25B Concrete Intact 2'x2' 100% Yes No No
15 MW-31B Concrete Intact 2' Diam. 100% Yes No No
16 MW-32A Concrete Intact 2' Diam. 100% Yes No No
17 MW-32B Concrete Intact 2'x2' 100% Yes No No
18 MW-33A Concrete Intact 2' Diam. 100% Yes No No
19 MW-33B Concrete Intact 2' Diam. 100% Yes No No

20 MW_3 4B * * * * * * *
21 MW-35B Concrete Intact 2'x2' 100% Yes No No
22 MW-39A Concrete Intact 2' Diam. 100% Yes No No
23 MW-39B Concrete Intact 2' Diam. 100% Yes No No
24| FBCSA MW-5 Concrete Intact 2'x2' 100% Yes No No
25 GM-1 Concrete Intact 2' Diam. 100% Yes. No Yes
26 GM-2 Concrete Intact 2' Diam. 100% Yes No Yes
27 HW-1 Concrete Intact 2'x2' 100% Yes No No
28 LPZ-4s/4d Concrete Intact 2'x2' 100% Yes No No
29 LPZ-5 Concrete Intact 2' Diam. 100% Yes No No
30 OBW-1 * * * * * No No
31 OBW-2 Concrete Broken 2' Diam. 50% Yes No No
32 OBW-3 Concrete Intact 3'%3' 100% Yes No No
33 VW-1 * * * * * No No
34 VW-2 * * * * * No No
35 VW-2B * * * * * No No

*

See Notes




Queeny-Solutia, St. Louis

Division of Geology and Land Survey
Operation and Maintenance Well Inspection

Sheet 2 ‘
Inspection Date: 8-29-11
MW ID Protective Casing Protective Casing Cap Weep Hole
Type Compositionl Condition| Type Condition | Security |Present|] Open | Height
1 MW-2A Above-ground Steel Bent Hinged Bent None * * *
2 MW-2B Above-ground Steel Good Hinged Bent Lock Yes Yes 4"
3 MW-2R Above-ground Steel Good Cap Intact Lock No * *
4 MW-3 Above-ground Steel Good Hinged Intact Lock Yes Yes 2"
5 MW-4 Above-ground Steel Good Hinged Intact Lock Yes Yes 4"
6 MW-11A Above-ground Steel Good Cap Intact Lock Yes Yes 2"
7 MW-11B Above-ground Steel Damaged | Hinged Intact Lock * * *
8 MW-14 Above-ground Steel Good Hinged Intact Lock Yes Yes 2"
9 MW_ 1 5 * * * * * * * * *
10 MW-19 Above-ground Steel Good Hinged Intact Lock Yes Yes 2"
11 MW-24A Above-ground Steel Good Hinged Intact Lock Yes Yes 2"
12 MW-24B Above-ground Steel Good Hinged Intact Lock Yes Yes 2"
13 MW-25A Above-ground Steel Good Hinged Intact Lock Yes Yes 2"
14 MW-25B Above-ground Steel Good Hinged Intact Lock Yes Yes 2"
15 MW-31B Above-ground Steel Good Hinged Intact Lock Yes Yes 2"
16 MW-32A Above-ground Steel Good Hinged Intact Lock Yes Yes 2"
17 MW-32B Above-ground Steel Good Hinged Intact Lock Yes Yes 2"
18 MW-33A Above-ground Steel Good Hinged Intact Lock Yes Yes 2"
19 MW-33B Above-ground Steel Good Hinged Intact Lock Yes Yes 2"
20 MW_34B * * * * * * * * *
21 MW-35B Above-ground Steel Good Hinged Intact Lock Yes Yes 2"
22 MW-39A Above-ground Steel Good Hinged Intact Lock Yes Yes 4"
23 MW-39B Above-ground Steel Good Hinged Intact Lock Yes Yes 4"
24| FBCSAMW-5 | Flush-mount Steel Good | Steel Lid Intact Bolts NA NA NA
25 GM-1 Above-ground Steel Good Hinged Intact Lock Yes Yes 2"
26 GM-2 Above-ground Steel Moderate | Hinged Intact Lock Yes Yes 2"
27 HW-1 Above-ground Steel Good Hinged Intact Lock Yes Yes 2"
28 LPZ-4s/4d Flush-mount Steel Good | Steel Lid Intact Bolts NA NA NA
29 LPZ-5 Flush-mount Steel Good | Steel Lid Intact Bolts NA NA NA
30 OBW-1 Above-ground Steel Good Hinged Intact Lock Yes Yes 2"
31 OBW-2 Above-ground Steel Good Hinged Intact Lock Yes Yes 2"
32 OBW-3 Above-ground Steel Good Hinged Intact Lock Yes Yes 2"
33 VW-1 Above-ground Steel Good Hinged Intact Lock Yes Yes 2"
34 VW-2. Above-ground Steel Good Hinged Intact Lock Yes Yes 2"
35 VW-2B Above-ground Steel Good Hinged Intact Lock Yes Yes 2"

*

See Notes




Queeny-Solutia, St. Louis

Division of Geology and Land Survey
Operation and Maintenance Well Inspection

Sheet 3
Inspection Date: 8-29-11
MW ID Bolsters Riser Pipe Riser Pipe Cap
Composition Condition Type Condition Water-tight

1 MW-2A None PVC Damaged J-plug Good Yes

2 MW-2B None PVC Good J-plug Good Yes

3 MW-2R Yes Steel Good * * *

4 MW-3 Yes PVC Good J-plug Good Yes

5 MWw-4 Yes PVC Good J-plug Good Yes

6 MW-11A Yes pPVvC Good J-plug Good Yes

7 MW-11B Yes PVC Poor * * *

8 MW-14 Yes PVC Good J-plug Good Yes

9 MW_ 1 5 * * % * * *
10 MW-19 Yes PVC Good J-plug Good Yes
11 MW-24A Yes PVC Good J-plug Good Yes
12 MW-24B Yes PVC Good J-plug Good Yes
13 MW-25A Yes PVC Good J-plug Good Yes
14 MW-25B Yes PVC Good J-plug Good Yes
15 MW-31B None PVC Good J-plug . Good Yes
161 MW-32A Yes PVC Good J-plug Good Yes
17 MW-32B Yes PVC Good J-plug Good Yes
18] Mw-33A Yes PVC Good J-plug Good Yes
19 MW-33B Yes PVC Good J-plug Good Yes
20 MW-34B * * * * * *
21 MW-35B Yes PVC Good J-plug Good Yes
22 MW-39A Yes PVC Good J-plug Good Yes
23 MW-39B Yes PVC Good J-plug Good Yes
24| FBCSAMW-5| NA PVC Good J-plug Good Yes
25 GM-1 Yes pPVC Good J-plug Good Yes
26 GM-2 Yes Steel Good J-plug Good Yes
27 HW-1 None PVC Good J-plug Good Yes
28 LPZ-4s/4d NA pPVC Good PVC Cap Good No
29 LPZ-5 NA PVC Good PVC Cap Good No
30 OBW-1 Yes PVC Good J-plug Good Yes
31 OBW-2 Yes PVC Good Jplug Good Yes
32 OBW-3 Yes PVC Good J-plug Good Yes
33 VW-1 Yes PVC Good J-plug Good Yes
34 VWw-2 Yes PVC Good J-plug Good Yes
35 VW-2B Yes PVC Good J-plug Good Yes

*

See Notes




—

Queeny-Solutia, St. Louis

Division of Geology and Land Survey
Operation and Maintenance Well Inspection
Sheet 4
Inspection Date: 8-29-11
Physical Properties Well Measurement Audit
MW ID Evacuated Water Facility Measurement GSP Measurement
Color Odor |Oil/Grease|{ Turbidity{Depth to Water| Total Depth |Depth to Water] Total Depth
1 MW-2A :
2 MW-2B
3 MW-2R
4 MW-3
5 MW-4
6 MW-11A
7 MW-11B
8 MW-14
9 MW-15
10 MW-19
11 MW-24A
12 MW-24B
13 MW-25A
14 MW-25B
15 MW-31B
16 MW-32A
17 MW-32B
18 MW-33A
19 MW-34B
[ 20 MW-33B
21 MW-35B
22 MW-39A ) 13.53 13.51
23 MW-39B 12.19' 12.18'
24 | FBCSA MW-5
25 GM-1
26 GM-2
27 HW-1
28 LPZ-4s/4d
29 LPZ-5
30 OBW-1
31 OBW-2
32 OBW-3
33 VW-1
34 VW-2
35 VW-2B

* See Notes




Queeny-Solutia, St. Louis

Operation and Maintenance Well Inspection

Division df Geology and Land Survey

Sheet 5
Inspection Date: 8-29-11

MW ID Notes
1 MW-2A No visible surface seal. Protective casing heavily damaged. Bolster broken off. Riser pipe damaged.
2 MW-2B No visible surface seal. Protective casing lid will not close securely.
3 MW-2R No visible surface seal around outer casing. Appears to be open bore completion.
4 MW-3 Concret pad broken and heaved, bolsters damaged.
5 MW-4 Bolsters bent.
6 MW-11A
7 MW-11B Overgrown with vegetation. Concrete surface seal deteriorated. Protective casing and bolster damaged. Riser pipe damaged.
8 MWwW-14 Concrete pad in severely cracked.
9 MW-15 Monitoring well MW-135 was located in a lock fenced area not accessible for inspection.
10 MW-19 Gravel covered asphalt at surface. No visible surface seal.
11 MW-24A  |Wood frame around pad.
12 MW-24B Wood framme around pad.
13 MW-25A
14 MW-25B
15 MW-31B
16 MW-32A
17 MW-32B
18 .MW-33A
19 MW-34B  {Unable to locate monitoring well.
20 MW-33B
21 MW-35B
22 MW-39A
23 MW-39B
24 | FBCSA MW-5 |No photo available.
25 GM-1 Gravel washing away from surface seal.
26 GM-2 Gravel washing away from surface seal. Some damage to protective casing.
27 HW-1 Wood frame around pad.
28 LPZ-4s/4d  |Two risers in flushmount. This type of completion would require a variance. PVC cap not likely water-tight.
29 LPZ-5 PVC cap not likely water-tight.
30 OBW-1 Asphalt at surface. No visible surface seal.
31 "OBW-2 Concrete pad broken and displaced.
32 OBW-3
33 VW-1 No visible surface seal.
34 VW-2 Overgrown with vegetation.
35 VW-2B No visible surface seal around outer casing.




Queeny-Solutia, St. Louis



Date: 08/29/2011

Division of Geology and Land Survey

Operation and Maintenance Well Inspection

Location: Queenie-Solutia

Sheet 1
Properties of the Surface Well Seal Visual Well Integrity Inspection
Well ID % Surface Well Seal Outer Well Casing Inner Well Casing
Size Coverage Sloped Ponded | Run-Off Type Condition Type Condition Type Condition

1 MW-2A No Pad Stand Poor NA NA PVC Poor
2 MW-2B No pad Stand | Moderate NA NA PVC Good
3 MW-2R No Pad Stand Good Steel 8" Good Steel 6" Good
MW-3 3x4 85 No Unknown due to Stand | Good NA NA PVC Good

4 damage :
5 MW-39A 2' 100 Yes No No Stand Good NA NA PVC Good
6 MW-39B 2! 100 Yes No No Stand Good NA NA PVC Good
7 LPZ-5 2' 100 Yes No No Flush Good NA NA PVC Good
8 LPZ-4S5/4D 2! 100 Yes No No Flush Good NA NA PVC Good
9 OBW-2 2' 50 Yes ? ? Stand Good NA NA PVC Good
10 OBW-1 2' 75 Yes No No Stand Good NA NA PVC Good
11 OBW-3 2' 100 Yes No No Stand Good NA NA PVC Good
12 MW-19 2' 100 Yes No No Stand Good NA NA PVC Good
13 GM-2 2' 100 Yes No No Stand Moderate NA NA Galvanized Good
14 GM-1 2' 100 ~ Yes No No Stand Moderate NA NA PVC Good
15 MW-14 2' 100 Yes No No Stand Good NA NA PVC Good
16 MW-11B 2 Unknown Stand Poor NA NA PVC Poor
17 MW-11A 2' 100 Yes No No - Stand Good NA NA PVC Good
18 Mw-4 2' 100 Yes No No Stand Good NA NA PVC Good
19 HW-1 2 100 Yes No No Stand Good NA NA PVC Good
20 MW-31B 2! 100 Yes No No Stand Good NA NA PVC Good
21 MW-32A 2' 100 Yes No No Stand Good NA NA PVC Good
22 MW-32B 2' 100 Yes No No Stand Good NA NA PVC Good
23 MW-33A 2! 100 Yes No No Stand Good NA NA PVC Good
24 MW-33B 2' 100 Yes No No Stand Good NA NA PVC Good
25 MW-24A 2! 100 Yes No No Stand Good NA NA PVC Good
26 MW-24B 2' 100 Yes No No Stand Good NA NA PVC Good
27 MW-35B 2' 100 Yes No No Stand Good NA NA PVC Good
28 VW-1 2' 100 Yes No No Stand Good NA NA PVC Good
29 VW-2B 2' 100 Yes No No Stand Good NA NA PVC Good

30 VW-2 2' 100]|Yes No No Stand Good NA NA PVC Good




Date: 08/29/2011

Division of Geology and Land Survey
Operation and Maintenance Well Inspection
Sheet 2

Location: Queenie-Solutia

Accessory Well Information

Casing Cap Drainage Hole
Well ID Type | Composite | Security | Condition | Weep Hole |  Open % Height | Posts Notes
1 MW-2A J-Plug Lock Good Stand heavily damaged and broken off. Heavily Damaged
2 MW-2B J-Plug Lock Good Yes Yes 4" N Well cover lid doesn't shut securely.
3 MW-2R - No plug, just the steel well lid with a lock No No NA Yes No conc. Pad, has 8" o.c., 6" i.c.
' J-Plug Lock Good Yes Yes o Yes Concrete is cracked and heaved and
4 MW-3 ‘ bolsters have been damaged.
5 MW-39A J-Plug Lock Good Yes Yes 4" Yes
6 MW-39B J-Plug Lock Good Yes Yes 4" Yes-
7 LPZ-5 Cap PVC Bolts Good Flushmount Surface Seal
8] LPZ-45/4D Cap PvVC Bolts Good Flushmount Surface Seal Both Piezs. Set in same Flushmount.
9 OBW-2 J-Plug Lock Good Yes Yes 2" Yes  [Concrete is cracked and displaced.
10 OBW-1 J-Plug Lock Good Yes Yes 2" Yes
11 OBW-3 J-Plug Lock Good Yes Yes 2" Yes
12 MW-19 J-Plug Lock Good Yes Yes 2" Yes
13 GM-2 J-Plug Lock Good Yes Yes 2" Yes
14 GM-1 J-Plug Lock Good Yes Yes 2" Yes
15 MW-14 J-Plug Lock Good Yes Yes 2" Yes Concrete is in poor condition.
16 MW-11B Heavily Damaged - Information Unknown Heavily Damaged.
171  Mw-11A  [J-Plug | [Lock [Good  [Yes [ves [or |es
18 MW-4 . Information Unknown Needs paint, bolster need repair.
19 HW-1 J-Plug Lock Good Yes Yes 2" No
20 MW-31B J-Plug Lock Good Yes Yes 2" No
21 MW-32A - |J-Plug Lock Good Yes Yes 2" Yes
22 MW-32B J-Plug Lock Good Yes Yes 2" Yes
23 MW-33A J-Plug Lock Good Yes Yes 2" Yes
24 MW-33B J-Plug Lock Good Yes Yes 2" Yes
25 MW-24A J-Plug Lock Good Yes Yes 2" Yes
26 MW-24B J-Plug Lock Good Yes Yes 2" Yes
27 MW-35B J-Plug Lock Good Yes Yes 2" Yes
28 VW-1 J-Plug Lock Good Yes Yes 2" Yes
29 VW-2B J-Plug Lock Good Yes Yes 2" Yes Cover is set in 8"steel casing.
30 VW-2 J-Plug Lock Good Yes Yes 2" Yes




Date:

Division of Geology and Land Survey

08/29/2011 Operation and Maintenance Well Inspection

Sheet 3

Location: Queenie-Solutia

Well ID

Physical Properties of Evacuated Water

Well Measurement Audit

Color

Odor Qil/Grease

Turbidity

Facility

DGLS

Depth to Water

Total Depth Depth to Water

Total Depth

f—

MW-39A

Not on-site during sampling

13.53

13.51
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MW-39B

Not on-site during samplin,
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Date: 08/29/2011

Division of Geology and Land Survey

Operation and Maintenance Well Inspection

Sheet 1

Location: Queenie-Solutia

Well ID

Properties of the Surface Well Seal

Visual Well Integrity Inspection

Size

%
Coverage

Sloped

Ponded

Surface Well Seal

Outer Well Casing

Inner Well Casing

Run-Off

Type

Condition

Type

Condition

Type

Condition

—

MW-25A

2!

100

Yes

No

No

Stand

Good

NA

NA

PVC

Good

[N

MW-25B

100

Yes

No

No

Stand

Good

NA

NA

PVC

Good

w

FBSA-MW-5

2!

100

Yes

No

No

Flush

Good

NA

NA

PVC

Good

MW-15

Unknown in locked gated and fence

d area
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Date: 08/29/2011

Division of Geology and Land Survey
Operation and Maintenance Well Inspection
Sheet 2

Location: Queenie-Solutia

Well ID

Accessory Well Information

Casing Cap

Drainage Hole

Type

Composite

Security | Condition | Weep Hole |  Open | Height | Posts

Notes

—

MW-25A

J -Plug

Lock

Good Yes Unknown

N

MW-25B

J-Plug

Lock

Good Yes Unknown

w

FBSA-MW-5

J-Plug

Lock

Good Yes ' Unknown

MW-15

Unknown
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Division of Geology and Land Survey

Date: 08/29/2011

Sheet 3

Operation and Maintenance Well Inspection

Location: Queenie-Solutia

Well ID

Physical Properties of Evacuated Water

Well Measurement Audit

Color . QOdor Oil/Grease | Turbidity

Facility

DGLS

Depth to Water

Total Depth Depth to Water

Total Depth

i

MW-39A

Not on-site during sampling

13.53

13.51

[\

MW-39B

Not on-site during samplin,
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Inspection Photo No. 02 (MW-2B)




Inspection Photo No. 04 (MW-03)




Inspection Photo No. 05 (MW-39A) Inspection Photo No. 06 (MW-39B)



Inspection Photo No. 08 (LPZ-4S/4D)
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Inspection Photo No. 10 (OBW-1)

Inspection Photo No. 09 (OBW-2)



Inspection Photo No. 12 (MW-19)



Inspection Photo No. 14 (GM-1)




Inspection Photo No. 16 (MW-11B)

Inspection Photo No. 15 (MW-14)



Inspection Photo No. 17 (MW-11A)

Inspection Photo No. 18 (MW-4)




Inspection Photo No. 19 (HW-1) Inspection Photo No. 20 (MW-31B)
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Inspection Photo No. 21 (MW-32A) Inspection Photo No. 22 (MW-32B)




Inspection Photo No. 24 (MW-33B)

Inspection Photo No. 23 (MW-33A)



Inspection Photo No. 25 (MW-24A) Inspection Photo No. 26 (MW-24B)




Inspection Photo No. 27 (MW-35B) Inspection Photo No. 28 (VW-1)



Inspection Photo No. 29 (VW-2B) Inspection Photo No. 30 (VW-2)




Inspection Photo No. 31 (MW-25A) Inspection Photo No. 32 (MW-25B)
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RCRA Operations and Maintenance Sampling Audit Report
(Prepared by the Missouri Department of Natural Resources
Environmental Services Program)
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Environmental Operations, Inc.
Former Solutia, John F. Queeny Plant
St. Louis City

September 6, 201 1
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1.0 Introduction .
The Missouri Department of Natural Resources (MDNR), Hazardous Waste Program (HWP)
requested the MDNR, Environmental Services Program (ESP) to conduct a RCRA Operation
and Maintenance Sampling Audit at the Environmental Operations (former Solutia, John F.
Queeny Plant) facility located in St. Louis, MO.

On September 6, 2011, ESP Environmental Specialist Pam Hackler conducted the RCRA
operation and maintenance audit by splitting groundwater samples with Jon Truesdale of
Environmental Operations, Incorporated who was performing the sampling. Ken Hannon of ESP
assisted in collecting the samples. Another individual representing MDNR present on the same
day but performing other surveys was Christine Kump of MDNR Hazardous Waste Program.

2.0 Site Information

2.1 Location

The Environmental Operations property, formerly Solutia, John F. Queeny Plant, is a semi-
secure area. All wells are located within the gated areas of the facility however numerous holes
in the fencing exist. The facility encompasses approximately 38 acres, bound on the north by
Carroll Street and Lafayette Avenue, on the east by Missouri Pacific Railroad and the
Mississippi River, the south by Victor and Barton Streets, and on the west by Third Street. This
- is an industrialized area of St. Louis.

2.2 Description, History, and Contaminants of Concern

The facility began operations in 1901 and has manufactured over 200 products from over 800
different raw chemicals. The facility ceased production operations in 2006. Products previously
manufactured at the plant include but are not limited to maleic anhydride, fumaric acid, toluene,
sulfonic acid, paranitrophenetole, phthalates, synthetic functional fluids, salicylic acid, aspirin,
methyl salicylate, benzoic acid, ethavan, pesticides, and herbicides.

Current known contaminants at the site include but are not limited to tetrachloroethene (PCE)
and its degradation products trichloroethene (TCE), cis-1,2-dichloroethene, trans-1,2-
dichloroethene, and vinyl chloride, dense non-aqueous phase liquids (DNAPL), light non-
aqueous phase liquids (LNAPL), chlorobenzene, trichlorocarbanilide, polychlorinated biphenyls
(PCBs), alachlor, chlorobenzene, benzene, and ethylbenzene. Allegedly, the site also has buried
debris, such as vehicles, which influence the monitoring well network.

ESP was asked to obtain samples for volatile organic compounds, the dissolved gasses methane,
ethane, ethene, and carbon dioxide, chloride, nitrate as N, sulfate, alkalinity, sulfide, total

dissolved solids, and total organic carbon.
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3.0 Methods

3.1 Field Procedures

A summary of the field procedures used by the personnel collecting the groundwater samples is
provided below. The attached Sampling and Analysis Procedures Field Audit Worksheet :
(Appendix A) details the field procedures of the sampling personnel. A copy of the field notes
taken while on scene is attached as Appendix B. . A

The Environmental Operations sampling personnel sampled five groundwater monitoring wells
during ESP’s visit. Each well used the same peristaltic pump to remove the groundwater. Field
measurements for pH, temperature, oxidation-reduction potential, percent and absolute dissolved
oxygen, and specific conductivity were taken on all five wells by the facility personnel and ESP.
Additionally, ESP acquired turbidity measurements on the purge and sample water. Facility
personnel used a flow-through cell to determine field measurements and ESP utilized a cup to

determine a discrete field measurement.

Sample collection was performed using the same apparatus used in well evacuation. Sample
containers were filled directly from the sampling apparatus to the sample containers. Samples
were taken in proper procedural order by ESP with volatile organic compounds first, dissolved
gasses second, total organic carbon (TOC) third, sulfide fourth, nitrate fifth, and then filling one
Nalgene liter container for alkalinity, total dissolved solids, chloride, and sulfate. Facility ’
personnel were mistaken in the analysis for which the bottles were labeled, although facility
personnel believed they were filling TOC third and dissolved metals last, the facility was
sampling dissolved metals third and TOC last.

3.2 Chain of Custody

All'split samples collected by ESP personnel received a unique numbered label. The chain of
custody (Appendix C) form denotes the location, field measurements (pH, conductivity, ORP,
dissolved oxygen, turbidity, and temperature), analyses requested, date and time of collection,
and signatures of the sample collector and the sample receiving personnel. All samples were
placed in the appropriate containers, and preserved according to MDNR-ESP-001, were stored
on ice in a cooler and were transferred to refrigeration upon arrival at the ESP laboratory '

33 Requested Analysis v
All split samples collected were submitted to the ESP laboratory (September 7, 2011) one day
after sampling, and were analyzed for volatile organic compounds, methane, ethane, ethene,
carbon dioxide, chloride, nitrate, sulfate, sulfide, alkalinity, total organic carbon, and total
dissolved solids. The sulfide chemical analysis was contracted to PDC of Peoria, IL, however,

. the ESP laboratory was unable to ship the containers before the holding time had expired; the
analysis was still completed with an exception noted the samples were analyzed past the holding
time. TestAmerica in Austin TX was the contract laboratory which analyzed for the dlssolved
gasses methane, ethane, ethene, and carbon dioxide. : '
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Sample# | Day & Time Sample Location Analysis Requested
1106736 9/6/2011 n/a Trip Blank VOA. TOC
1106737 9/6/2011 1147 LPZ-5 All*
1106738 9/6/2011 1412 OBW-1 All*
1106739 9/6/2011 1540 REC-4 All*
1106740 9/6/2011 n/a REC-4 Duplicate All*
1106756 9/6/2011 1725 MW-24B Al*
1106757 9/6/2011 1840 MW-24A All*

* Analysis requested: VOA (method SW 846 8260), TDS (method EPA 160.1), ALK (method
EPA 310.2), Nitrate as N (method EPA 353.2), Sulfate (method EPA 375.2), Sulfide (method
EPA 376.2 [contract lab]), Chloride (method SM 4500-CI-E), TOC (method SM 5310-B), and
dissolved gasses Methane, Ethane, Ethene, and Carbon Dioxide (contract lab).

3.4 Data Quality

To help ensure precise, accurate, representative, complete, and comparable data were achieved,
all field work was conducted in accordance with the FY 2012 “WORKPLAN for O&M Split
Sampling Events”. Unless otherwise noted, ESP field personnel followed established MDNR
standard operating procedures. OBW-1 was sampled in place of MW-38A because the adjacent
landowner denied access to the property where the well is located; OBW-1 was the preferred
alternate for MW-38A.

All field personnel including MDNR wore a pair of clean disposable nitrile gloves for each new
well and changed as frequently as needed while setting up, purging, and taking samples to
minimize possibilities of cross contamination. Observations of the sampling event were
recorded in the Sampling and Analysis Procedures Field Audit Worksheet (Appendix A) and a
permanent field notebook, copied, and attached as Appendix B. All samples were collected in
clean glass or Nalgene containers and were preserved in accordance with standard operating
procedure MDNR-ESP-001. Sample 1106740 is a duplicate sample of sample 1106739; well

REC-4. :

4.0 Investigation Derived Waste
Disposable nitrile gloves and paper towels were placed in a refuse container at the ESP building.
Otherwise, there was no disposable sampling equipment generated by ESP personnel.

5.0 Observations
The weather at the site was sunny, approximately 65 to 80 degrees Fahrenheit, and winds were -
very strong. ‘

6.0 Reporting
Appendix A is the Sampling and Analysis Procedures Field Audit Worksheet; please refer to this
document for specificities of the sampling procedures for each well, field measurements, and
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chemical analysis procedures. Appendix B is a copy of the field notes taken by ESP staff
including the field measurements obtained using field services equipment and field
measurements obtained by the facility sampling personnel. Appendix C is the chain of custody
used by ESP staff, and please see Appendix D for analytical results.
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.Date(s) of Sampling:

Lab Name and Address:

Phone Number:

Facility Name and Address:

201 Russell Blvd.
St. Louis, MO

September 6, 2011

* RCRA Operation and Maintenance (O & M) Field Audit
. Sampling and Analysis Procedures Field Audit Worksheet
Prepared by the MDNR Environmental Services Program

Environmental Operations, Incorporated
Former Solutia, John F. Queeny Plant

Pace Analytical Services, Inc.

9608 Loriet Blvd.
Lenexa, KS

913-599-5665

Participants:

Name Position Representing
Pam Hackler Environmental Specialist MDNR, ESP
Ken Hannon Environmental Specialist MDNR, ESP

Jon Truesdale

Geologist

Environmental Operations, Inc.

Christine Kump

Environmental Engineer

MDNR, HWP

I. Review of Sampling and Analysis Procedures

a. Are the well numbers clearly marked on the well?
If yes, how are they marked and where?

¢. Were static water levels measured?

d. Were total well depths measured?

1. - Prior to Well Evacuation (ESP use only if DGLS has not evaluated):
DGLS evaluated this section: 1 a. to 1 h.

b. Were measures taken to prevent evacuation/sampling equipment from contacting
potentially contaminated surfaces?
If yes, what measures?




RCRA O&M Sampling and Analysis Field Audit Worksheet: Appendix A
Environmental Operations, Inc.

Former Solutia, John F. Queeny Plant

Page 2

a.

a.

Are measurements taken to the nearest 0.01 foot?
[s there a permanent depth measurement reference point at each well?
Description of depth measuring device used (type, manufacturer, model):

Was depth measuring device cleaned and dried after each measurement?
If yes, describe decontamination procedure:

Detection/Sampling of Immiscible Layers (ESP use only if DGLS has not evaluated):

Are procedures used which will detect light phase immiscible layers?
If yes, describe.

 Yes, an interface probe was used to detect for light phase immiscible layers.

Are procedures used which will detect dense phase immiscible layers?
If yes, describe: _
Yes, an interface probe was used to detect dense phase immiscible layers.

Are any detected immiscible layers Sampled separately prior to well evacuation?
If yes, describe the procedure:
No, immiscible layers were not sampled separately.

Do the procedures used minimize mixing with the aqueous phase?

Yes, the facility monitored for light phase immiscible layers during sampling; as in
the case of MW-24A, there was a LNAPL present and facility personnel checked at
each interval measurement the distance between the layer and the end of the pump
tubing. The sampling commenced before the layer was within about 2 feet of the

pump tubing.

Well Evacuation (ESP use only if DGLS has not evaluated):

Are low yielding wells evacuated to dryness?
No, low flow purging and sampling techniques are used.

Are high yielding wells evacuated until the parameters of pH, temperature, and
specific conductance have stabilized to + 10% over two successive well purge
volumes?

All wells were purged until at least three consecutive field measurements (using pH,
temperature, conductivity, dissolved oxygen and oxidation-reduction potential)
stabilized regardless of the well volume which had been purged.
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c. Ifnoto*b”, are at least three well casing volumes purged from high yielding wells?
No, three well volumes were not purged.
.d. Describe field method used to caiculate the volume of evacuated water:
For each well, a well log sheet was maintained; the sampler used a variable flow
peristaltic pump, based on the time the pump was running, the volume of the water
was calculated.
e. Describe field method used to measure the volume of evacuated water:
Evacuated water flowed into a volumetric measuring cup and the volume of
evacuated water was measured visually afier a specific amount of time passed.
f.  Describe procedure used for collection, management, and disposal of evacuated
water:
Evacuated water that was not used for sampling was placed in five gallon buckets,
then transferred to a waste drum on site. The drum will be picked up by a hazardous
materials contractor when full (the contractor changes periodically).
g. Does each well have dedicated evacuation equipment?
Yes, each well had single-use dedicated tubing, the peristaltic pump was reused but
does not come in contact with any groundwater.
h. Describe well evacuation equipment (type, composition, manufacturer, model, etc.)
including delivery lines used to lower equipment into well:
The pump was a GeoTech GeoPump 2 peristaltic pump, the tubing through the pump
was MasterFlex flexible tubing, the withdrawal tubing was 1/8™ inch polyethylene
tubing.
i. Describe the decontamination procedure used for non-dedicated evacuation
equipment:
No evacuation equipment required decontaminating.
j- Describe the physical properties of the evacuated water:
Well number LPZ-5 OBW-1 REC-4 MW-24B MW-24A4
‘ Clear with Very pale
Color Dark grey Almost clear Clear . black particles yellow
Oil/Grease No Layers No Layers No Layers No Layers No Layers
‘ Observed Observed Observed Observed Observed
Turbidity 102 ntu 3.44 ntu 7.67 ntu 31.3 ntu 19.3 ntu
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4. Sample Withdrawal (ESP use only if DGLS has not evaluated):

a.

In what sequence were the wells sampled?
The wells were sampled in LPZ-5, OBW-1, REC-4, MW- 24B and MW-244 order.

Were wellbore fluid levels checked in low yield wells prior to sample collection to
determine if sufficient fluid was available to sample for the parameters of concern?
Yes, fluid levels were checked in all wells prior and during purging and at sampling.

Were low yield wells sampled as soon as sufficient wellbore fluid volume was

available?
Yes, fluid levels were sufficient because the facility was using low-flow sampling

techniques.

For low yield wells, on average how much time elapsed between well purging and

sampling?
No time elapsed between purging and sampling.

Were wellbore fluid levels checked in high yield wells prior to sample collection to

determine the percent recovery of wellbore fluids?
Yes, wellbore fluid levels were checked in high yield wells prior to sample collection.

After sampling, field personnel calculate percent recovery based on field data sheets.

According to the facility’s sampling personnel, approximately what percent fluid
recovery is deemed adequate prior to sampling high yield wells?

Not applicable, low-flow sampling methods are used, and high yield wells by
definition need not recover after evacuation.

Were high yield wells allowed to achieve this percent recovery prior to sample
collection?

~Not applicable.

For high yield wells, on average how much time elapsed between well purgmg and

sampling?
No time elapsed between sampling and purging of any wells on site.

Describe well sampling equipment (type, composition, manufacturer, model, etc.)

“including delivery lines used to lower equipment into the well:

The pump was a GeoTech GeoPump 2 peristaltic pump, the tubmg through the pump
was MasterFlex flexible tubing, the withdrawal tubing was 1/8" inch polyethylene

tubing.

Does each well have a dedicated sampling device?
Yes, although the pump was reused, it is not in contact with any groundwater the
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tubing was single use. However, the water level indicator was decontaminated
between wells.

k. If noto “j”, is non-dedicated equipment decontaminated between wells?
Yes, non-dedicated equipment was decontaminated between wells.

I.  Describe the decontamination procedure used for non-dedicated sampling equipment:
The water level indicator is dipped in Alconox solution and then rinsed with distilled

water.

m. Is non-dedicated sampling equipment thoroughly dried before each use?
The water level indicator was not dried.

n. For non-dedicated sampling equipment, were equipment blanks collected to monitor
for potential sample cross-contamination?
No equipment blanks were collected.

o. Ifyesto “n”, how frequently were equipment blanks collected?
Not applicable.

p. Describe the procedure used to collect equipment blanks:
Not applicable.

q. Were duplicate samples collected?
Yes, duplicate samples were reportedly collected but not while ESP staff were present

on site.

. If yes to ©°q”, how frequently are duplicate samples collected?
Duplicate samples were reportedly collected for every ten true samples collected.

~s. Describe the duplicate sampling procedures:
Reportedly, the containers were filled at the same time for the true sample and the

duplicate sample.

t.  Was care taken to avoid placing clean sampling equipment on the ground or other

- potentially contaminated surfaces prior to use?
There were a few observations of the sampling personnel placing the sampling
equipment on potentially contaminated surfaces. The sampling personnel placed
most of the sampling equipment on a table, the water level indicator was either hung
on the well casing or placed on the cement or grass next to the well head. The
sampling personnel placed the 1/8 inch tubing on the ground while it was being

- placed in the well; this could have introduced contamination into the groundwater.
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aa.

bb.

CC.

If bailers were used, were they lowered and raised slowly enough to prevent sample
degassing or volatilization of sensitive parameters? -
Not applicable, bailers were not used.

If volatile organics were sampled with a pump, was the sample collection pump rate

at or below 100 ml/minute?
No, not all volatile organic samples were collected at less than 100 mL per minute.

. If no to “v”, what was the sample collection pump rate?

LPZ-5 was sampled at 80 mL/min, OBW-1 sampled at 120 mL/min, REC-4 was
sampled at 225 mL/min, MW-24B was sampled at 170 mL/min-and MW-244 was
sampled at 150 mL/min.

Were samples transferred directly from the sampling device to the sample containers?
Yes, samples were transferred directly from the sampling device to the sample
conlainers.

Describe the sample transfer procedure:
All samples were collected after the flow through cell had been removed and were

Jilled directly from the extraction tubing.

Describe the method used to obtain split samples:
Containers were filled with agencies alternating filling containers.

Overall, were samples collected in a manner that would minimize changes in the
sample due to adsorption, aeration, agitation, volatilization, etc.?

Generally, the samples overall were collected in a manner to minimize changes in the
sample due to adsorption, aeration, agitation, and volatilization, see 4.bb.

If no to “aa”, describe any potential problems observed: _

At LPZ-5 the pump was flowing backwards bubbling into the well for about one
minute which could have volatilized some sensitive parameters. Four of the five wells
(listed in 4.w.) were sampled above 100 mL/minute. Also, the Environmental
Protection Agency “RCRA Groundwater Monitoring” November 1992 draft technical
guidance 7.3.2.6 suggests that peristaltic pumps are not suitable for collecting

volatile organic samples.

Were samples collected and containerized in the order of site-specific parameter’s -
volatilization sensitivity (e.g., in descending order — VOA, TOX, TOC, semi-
volatiles, metals and cyanide, major water quality cations and anions, radionuclides)?
ESP’s samples were taken in proper procedural order with volatile organic
compounds first, dissolved gasses second, total organic carbon (TOC) third, sulfide
fourth, nitrate fifth, and then filling one Nalgene liter container for alkalinity, total
dissolved solids, chloride, and sulfate. The facility sampling personnel filled VOA
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vials first, dissolved gasses second, metals third, sulfide fourth, then total organic
carbon last; see 5.a. and 5.b.

dd. Were samples collected for dissolved metals?
Yes, samples were reportedly collected for dissolved metals.

ee. If yes to “dd”, were the samples field filtered using a 0.45 micron filter?
No, samples were not field filtered.

ff. If yes to “dd”, but no to “‘ee”, please explain:
The facility’s sampling personnel did not field filter the sample for metals nor were

they preserved with any acid.

gg. List any parameters measured in the field by the facility:
Facility sampling personnel collected data on pH, temperature, dissolved oxygen
(percentage and absolute), oxidation reduction potential, and specific conductivity.

hh. Describe the equipment (type, manufacturer, model) used by the facility for taking

field measurements:

The facility sampling personnel used a rented YSI-556 handheld multi-parameter
system. Number R6209 rented from Ashtead Technologies (800-242-3910). The
water level indicator/interface probe was a Heron Instruments number 185908 20

meter “ms.oil” interface meter.
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ii. List the values for any field measurements taken by the facility:

Well number LPZ-5 OBW-1 REC-4 MW-24B | MW-24A4
pH 8.05 10.62 035 6.53 6.29
Temperature (°C) | 21.02 21.76 21.46 23.54 20.07
Specific Conductivity | ; ¢00 1.971 2596 | 2379 1.591
(mS/cm) .
Dissolved Oxygen (%) 339 57.5 30.5 10.3 8.9
Dissolved Oxygen (mg/L) 2.97 5.01 2.67 0.86 0.80
Oxidation-Reduction :
Potential (mV) -207.6 -19.7 -53.2 -123.6 -101.6

jj- Describe all field equipment calibration and maintenance procedures:
Calibration of the water quality meter took place the morning of the sampling event.
However, during sampling, ESP and facility’s measurements varied significantly for
oxidation-reduction potential in the first well. ESP expected all comparative field
measurements to vary fo some extent since the facility was using a flow-through cell
and ESP was capturing purge water in a cup and taking separate measurements.
ESP asked the facility to check the meter’s calibration in a standard ORP solution,
the reading was 223 mV in a 200 standard solution. This is 10.4 percent variance
Jfrom the standard solution. ESP’s reading was 198 mV which was 1 percent
variation from the standard solution. Facility personnel did not recalibrate their
water quality instrument.

kk. Are the procedures under

(139421

Y

performed pursuant to the manufacturer’s
recommendations and consistent with accepted protocol (e.g., SW-846)?

Daily calibration is recommended, however, a recalibration should have been
performed at the time the ORP measurements were noticed to be significantly
different than the standard solution.

ll. Is a field logbook and/or individual well sampling sheets maintained?
Yes, individual well sampling sheets were maintained “well development/purgmg and
sampling record” and “site daily report” were filled out daily. '

mm. Are the following items documented in either or both of the above:
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i.  Date and time of sampling? Yes.

ii.  Weather conditions? Yes.

iii. Field sampling participants? Yes.

iv.  Observations and physical well integrity? Yes.

v.  Field equipment descriptions? No. In this case, the facility’s meter broke the
morning of the sampling event and one was rented from a local environmental
supply company; this was not noted anywhere on the forms.

vi. Field analysis results? Yes.

vil. Field equipment and calibration/maintenance information? No.

viii. Any other pertinent field observations or unusual conditions? Yes.

nn. Who maintains the field logbook/well sampling sheets?

The facility s sampling personnel.

00. Describe the physical properties of the groundwater samples:

Well LPZ-5 OBW-1 REC-4 MW-24B MW-244
Number
Clear with .
Color Cloudy Clear Clear but black Very pale
amber light yellow . yellow
particles
Oil/ None visible | None visible | None visible | None visible | None visible
Grease
Turbidity 12.9 ntu 2.08 ntu 11.3 ntu 19.3 ntu 9.3 ntu

5. Sample Preparation and Handling:

a. List the sample containers and preservation methods used by the facility for each
parameter or group of parameters to be analyzed:
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Parameter/Group Sample Container ' Preservation
VOA (3) 40 mL clear VOA vials Ice
T0C* (1) 1 L Nalgene bottle Ice
Dissolved gasses (3) 20 mL clear Teflon septum vials | Ice
Sulfide (1) 250 mL Nalgene bottle ZnAcetate and NaOH, Ice
Dissolved Fe & M